WWW.C0MPUTERP0WERUSER.COM 





USER 



REBEL A 

THE FORCE IS STRONG WITH THIS ONE 




GIGABYTE 

8 Series Gl-Killer Gaming Motherboards 



December | Vol. 13 Iss. 12 
Complimentary Copy 



rtnteD / 




DOMINANCE HAS ARRIVED 



Unlock the power within and take your experience to an incredible 
level with the New 4th qen Intel 8 Core 1 ' 1 i7 processo 



CuMngM*20U InlalCcnwraaun.WlnBtits reserved Inbl. ihe InMlogo. Intel Cwe.Nel Insw. and lie Irlel Inside lojo are Irademarta ol Intel Cwpwibw in the U.S. anrJ/or drier countnev "Otter names and brands mey tn dwmed es Ibepwirtyof Where. 
lOIJDF.'CAFTOF CI Please Reticle 3Z9629-QC1U5 



FRONTSIDE — P. 4 

News, product release information, 
and stats from the tech industry. 

HEAVY GEAR — P. 14 

The latest PC hardware is here: 
reviews, product profiles, and 
category roundups. 

HARD HAT AREA — P. 42 

CPU's Mad Reader Mod winner, 
LAN party coverage, and in-depth 
looks at the latest and greatest 
hardware and technology. 



LOADING ZONE — P. 64 

Software reviews, betas, updates, and 
how-tos. 

DIGITAL LIVING — P. 70 

Games and leisure, news from 
around the web, tech company 
interviews, and more. 

BACK DOOR — P. 87 

Monthly last-page interview with 
people who help to shape the PC 
industry. 



DID YOU FIND THE HIDDEN 
CPU LOGO ON OUR COVER? 



CPU 



JL 1 



<!^# 

GIGABYTE 

ffota G1-Klller G»mlng M«h«*owA 



Gotcha. Here it is. 




Contact Us Advertising: (800) 247-4880 

P.O.Box 82545 Fax:(402)479-2104 
Lincoln, NE 68501 

or Circulation: (800) 334-7458 




120 W. Harvest Drive www.cpumag.com 
Lincoln, NE 68521 email: feedback@cpumag.com 



Fax:(402)479-2123 



Publishing- 



Copyright 2013 by Sandhills Publishing Company. Computer Power User is a registered trademark of Sandhills Publishing Company. All rights reserved. Reproduction of material appearing in 
Computer Power User is strictly prohibited without written permission. Printed in the U.S.A. GST # 123482788RT0001 Computer Power User USPS 005-665 (ISSN 1093-4170) is published monthly 
for $29 per year by Sandhills Publishing Company, 131 West Grand Drive, P.O. Box 82545, Lincoln, NE 68501. Subscriber Services: (800) 733-3809. Periodicals postage paid at Lincoln, NE. 
POSTMASTER: Send address changes to Smart Computing, P.O. Box 82545, Lincoln, NE 68501 . 





Archos Ups The Ante 
With GamePad 2 

Archos is beefing up its original GamePad handheld gaming 
system with an HD screen, larger battery, and more powerful 
processor. The second-generation GamePad 2 also ditches 
the multiple directional buttons — something that was 
roundly criticized on the original model — in favor of a single 
directional control that the company says offers a better gaming 
experience. The new system will be powered by a 1.6GHz 
quad-core A9 generation processor and 2GB of RAM. Two 
versions will be available, one with 8GB of storage and one 
with 16GB, and a microSD slot is once again included that 
can add up to 64GB more. GamePad 2 is a tablet as well as a 
gaming device and runs the Android 4.2 Jelly Bean operating 
system. The GamePad 2 is priced at $199.99 and should be in 
full launch mode by the time you read this. 



MSI Announces GP Notebooks 

The holiday season is on us, so you might as well ask Santa 
now for that new system you've been wanting - maybe one 
of the new GP series laptops by MSI would make you happy? 
The three laptops in the series were designed with gamers in 
mind, offering 8GB of DDR3L 1600MHz system memory 
and NVIDIAs GeForce GT740M with 2GB of GDDR3 
video RAM. Two of the models have an Intel Core i5-4200M 
processor, but one has a 16-inch screen (resolution 1,366 x 
768) and a 750GB HD, while the other has a 17-inch screen 
(resolution 1,600 x 900) and 1TB HD. The third model in the 
series also offers a 16-inch screen (with a resolution of 1,920 x 
1,080) and 750GB HD, plus it sports a Core i7-4700MQand 
a more powerful battery. All systems come with Windows 7 
Home Premium as the OS; prices start at $899.99. 



WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AMD and 
Intel CPUs. 



CPU 



*As of November 2013 
** Manufacturer's 

estimated price 

per 1,000 



AMD FX-9590 Eight-Core 

AMD FX-9370 Eight-Core 

AMD FX-8350 Eight-Core 

AMD FX-8320 Eight-Core 

AMD FX-8150 Black Edition Eight-Core 

AMD A1 0-6700 Quad-Core 

AMDA10-6800K Quad-Core 

AMD A8-6600K Quad-Core 

AMD A8-6500 Quad-Core 

AMDA10-5800K Quad-Core 

Intel Core i7-4960X Extreme Edition 

Intel Core i7-3970X Extreme Edition 

Intel Core i7-4770K 

Intel Core i7-4770 

Intel Core i7-3820 

Intel Core i5-4670K 

Intel Core i5-4670 

Intel Core i5-4570 

Intel Core i5-4430 

Intel Core i3-4340 



Released 



6/11/2013 

6/11/2013 

10/23/2012 

10/23/2012 

10/12/2011 

6/4/2013 

6/4/2013 

6/4/2013 

6/4/2013 

10/12/2012 

9/3/2013 

11/12/2012 

6/2/2013 

6/2/2013 

2/12/2012 

6/2/2013 

6/2/2013 

6/2/2013 

6/2/2013 

9/1/2013 



Original Price 



NA 

$375 

$195 

$169 

$245* 

$142* 

$142* 

$112* 

$112* 

$122* 

$990* 

$999* 

$339* 

$303* 

$305* 

$242* 

$213* 

$192* 

$182* 

$149* 



Last Month's Price 



$699.99 

$299.99 

$199.99 

$159.99 

$169.99 

$148.99 

$149.99 

$109.99 

$118.99 

$129.99 

$1,049.99 

$1,039.99 

$339.99 

$309.99 

$299.99 

$239.99 

$219.99 

$199.99 

$189.99 

NA 



Online Retail Price* 



$399.99 

$289.99 

$199.99 

$159.99 

$159.99 

$148.99 

$139.99 

$109.99 

$118.99 

$129.99 

$1,049.99 

$1,039.99 

$339.99 

$309.99 

$299.99 

$239.99 

$219.99 

$199.99 

$189.99 

$135.00 
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CyberPowerPC Adds HX6 Series To 
Fangbook EVO Notebook Line 

CyberPowerPC has announced three powerful new notebooks 
that are available under the series name Fangbook EVO HX6. 
The HX6 100 has a Core i7-4700MQ processor, 8GB of 
DDR3L 1600MHz system memory, and a 1TB SATA300 
HDD. The HX6 200 has the same processor but steps up to 
16GB of DDR3 1600MHz memory, and it comes with a 64GB 
SanDisk SSD. The HX6 300 has an i7-4900MQ processor, 
16GB of DDR3 1600MHz memory, a 60GB Intel SSD, and 
a 1TB SATA300 HD. All three systems sport an NVIDIA 
GTX765M with 2GB of graphics memory, as well as a true HD 
(1,920 x 1,080) 15.6-inch LED-backlit screen. Systems in the 
HX6 series come with Windows 8.1, and they all offer Matrix 
Multi Display capabilities, so you can run up to three screens 
including the notebook display when you want to really put 
yourself in the middle of all the action. Prices start at $1,019. 




OCZ's PSUs Have Looks That Kill 

The latest refreshes in the OCZ Fatality line of PSUs are now 
available at retail. OCZ first announced the new 550W and 
750W models at Computex in June. Priced at $79.99 and 
$109.99, they are part of an ongoing collaboration with world 
champion gamer Jonathan "Fatality" Wendell to produce 
power supplies tailored to the needs of enthusiasts. Both of 
the new PSUs have 80-Plus Bronze efficiency ratings, come 
with single +12V rails, and are built to last with premium 
components. They also feature load and temperature controlled 
135mm fans with LEDs that glow the signature red of the 
Fatality line. Modders will enjoy the flexibility afforded by 
the modular cabling system, too, as the PSUs come with a full 
assortment of connectors and cabling that lets system builders 
select only the wiring they need for their particular rigs. 




Corsair Is Back In Black 

If you need a roomy full tower for your next build, check out 
Corsair's new Obsidian Series 750D ($159.99). The brushed 
aluminum and steel case has plenty of space for all the latest 
component goodness you want to add to your system. In 
addition to tool-less side panels and drive bays, and you'll find 
little extras like cable routing grommets that will keep your 
wires safe and secure as you piece together your build. The 
case comes with three 140mm fans (two front, one rear), but 
has room for up to eight, and there are easy-access dust filters 
at the top, rear, and front. Included are six internal 3.5/2.5- 
inch bays in two modular cages, and you can add up to four 
more SSDs via dedicated sideways-oriented mounts. The case's 
nine expansion slots mean SLI and CrossFireX configs are no 
problem, and the front panel has four USB ports (two USB 
3.0) and headphone/mic jacks. Dimensions are 22 x 9.25 x 21.5 
inches (HxWxD); weight is 21.4 pounds. 
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Nest Protect Rethinks Home Safety 

The original Nest Thermostat woke up a sleepy home 
improvement category, and now the company is grabbing 
attention again with its new combo fire alarm and carbon 
monoxide detector. The Nest Protect shows what can happen 
when smart engineers and designers rethink how products 
should work. Instead of being standalone devices, Protect alarms 
communicate with each other as well as with Nest thermostats. 
For example, if Protect detects a high level of carbon monoxide, 
it notifies Nest to turn off the home furnace until the source 
can be identified. If an alarm goes off in one area of the home, 
Protect wakes up its brethren to ensure everyone is warned in 
time to get to safety. And in a truly brilliant move, Nest Labs put 
an early warning system called "Heads Up" into Protect, so that 
the alarm will tell you, in a human voice, if it detects smoke (and 
where). Then if it turns out to be a false alarm — maybe your 
significant other burned the meat loaf again — you can simply 
wave at Protect to turn off the alert before the sirens start. 



HARDWARE MOLE 




Personal Cloud NAS From Shuttle 

Smaller form factor computer pioneer Shuttle announced 
it has a new NAS product for small-office or home user 
types who want an easy way to store, access, and share 
different types of data. The OMNINAS KD20 is a two-bay 
network-attached storage device that Shuttle designed to 
be a multimedia content hub, a place where people can 
store home movies, photos, and music, or even documents 
for their small business. The KD20 makes it easy to then 
share those files with others, even if they are uploading or 
dowloading to/from an Android or iOS device. The KD20 
also can act as a print server and a streaming content server, 
so you can store your audio and video files in one place and 
then watch or listen to your files through other devices such 
as game consoles or your TV. The bays can support up to 
two 4TB drives as JBOD, RAID 0, or RAID 1. 



Valve's Gameplan Picks Up Steam 

Valve has big plans for your gaming entertainment, and 
they include playing games on a wide range of devices 
from multiple manufacturers that fall loosely under a spec 
the company is creating for something called the "Steam 
Machine." Valve says consumers will see Steam Machines 
from several manufacturers next year, and it is collecting 
entries for a beta program where 300 lucky individuals will 
receive prototypes and be asked for their input on creating 
the final specs for retail products. Also on tap for gamers 
is a new type of input device for the boxes that Valve is 
calling the Steam Controller. The new gaming device uses 
dual trackpads in place of the usual analog thumbsticks, 
and the company says they offer a "higher-fidelity" gaming 
experience. (NOTE: For more information, see "Valve 
Opens The Floodgates" in this issue.) 
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TotalRecovery Tools Fixes Glitches 

TotalRecovery Tools from FarStone Technology is a backup 
utility suite that includes disk imaging and other tools to clone 
hard drives and SSDs, browse files and rescue data, shred data, 
recover passwords, and otherwise manage the data on your PC 
from outside of the Windows environment. The suite requires 
no installation as it runs from a self-booting thumb drive or 
DVD. Running outside of Windows allows you to configure 
boot options, check OS errors, partition drives, and rescue 
data if your system crashes. The suite includes an Emergency 
Rescuer utility for crashed systems as well as a Universal Restore 
utility. FarStone says using TotalRecovery Tools saves time 
and leaves no footprints when systems crash and need to be 
restored. The suite sells for $79.99; see www.farstone.com/ 
software/totalrecovery-tools.php . 



Release Your Inner Van Gogh 
With Alien Skin's Snap Art 4 

Have an artist's eye but no dexterity with a paintbrush? Snap 
Art 4 is a program that can apply painting and drawing 
techniques to a photo and make it look handcrafted. The 
software can mimic the looks of different media — water 
color, oil, pencil sketch, crayon — and instantly transform 
a photo into a work of art. Snap Art 4 integrates with 
other well-known photo tools (Photoshop, Aperture) or 
can work as a standalone application. Alien Skin says it has 
reworked the user interface in Snap Art 4 to make it even 
more intuitive and easy to use than earlier versions. Current 
owners of Snap Art can upgrade for $69, otherwise the 
program sells for $99 at www.alienskin.com . (NOTE: The 
graphic shown here is from an earlier version as the new UI 
was still being tweaked as we went to press.) 
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Googler Jason Striegel, a member of the Google Creative Lab 
crew, has released a nifty bit of open-source code that he calls 
"Coder" that can turn a Raspberry Pi into a personal web 
server and development tool. Striegel says he embarked on 
the project with design friend Jeff Baxter and others as a way 
to help new coders learn how to program for the web. Now 
you can use Pi as the environment for experimenting with 
Javascript, HTML, CSS, and the like. To learn more about 
how Coder works and download the free program, go to: 
googlecreativelab.github.io/coder. You'll also find links there to 
other items you may need (a Raspberry Pi, a Wi-Fi module, 
a power supply, and so on). Now you know what to get that 
hard-to-buy-for budding coder on your gift list. 
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DropCam Pro With Cloud Recording 

DropCam (the company) has an updated version of DropCam 
(the camera). The new DropCam Pro is a dual-band Wi-Fi 
video camera that includes two-way audio, 8X digital zoom, 
night vision, and intelligent alerts (receive notifications via 
email or text). The lens of the camera has a 130-degree field 
of view, so you can capture an entire room and then zoom in 
remotely if you want to see something in detail. (Baby crib, 
anyone?) An optional subscription-based service saves either 
the last seven days or 30 days of your video to the cloud, letting 
you review the video later at your leisure. You can even clip and 
save sections of video to your desktop or share links to saved 
clips with friends. The Cloud Recording service for one camera 
runs $99/year for seven days of video storage and $299/year for 
30 days; there is a 50% discount for Cloud Recording that you 
add to additional cameras. The camera itself retails for $199. 



'Net In Every House & Video- 
Enabled Devices In Every Pot 

Research firm IHS is forecasting there will be more than 
8 billion video-enabled devices online in 2017, which will 
exceed the total human population of the earth at that time 
(expected to reach 7.4 billion). Currently there are about 
4.3 billion tablets, smart TVs, smartphones, Blu-ray players, 
PCs, gaming consoles, and so on that are connected to the 
Internet, but IHS says that number is growing much more 
rapidly than the population of homo sapiens. Although PCs 
represented 93% of all connected devices less than 10 years 
ago, in 2017 their share will be only 23%. SmartTVs will 
have 5%, gaming consoles 2%, and smartphones and tablets 
will represent the lion's share at 67%. 




SITE SEEING 




Measure Twice, Cut Once (Or Twice) 

Advertising firm Barkley out of Kansas City, Mo., must 
be looking forward to winter. The company has the usual 
corporate website, but for at least a couple of years now it also 
has had a separate "Make-a-Flake" site at snowflakes.barkleyus. 
com where you can take a pair of on-screen scissors and cut 
up virtual snowflakes to your heart's content. After making 
your flakes, you can post them to the site's gallery. You also 
can download JPEGs of them that you can save or print (or, if 
you're more ambitious, you can download editable EPS versions 
that you can use in other design programs like PhotoShop). Is 
it true no two snowflakes are alike? Well, just try to make the 
same flake two times in a row (yeah, we dare you). Evidently 
some people have tried to make some other rather . . . uh, 
unique designs, because the site includes a report option in case 
you run across "offensive" snowflakes. Stay classy! 
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Numbers: 



3 

Number of on-sale days it took Grand Theft 
Auto V, the latest installment of the GTA 
gaming franchise, to reach $1 billion in sales. 

(Take-Two Interactive Software) 

15% 

Percentage of U.S. adults ages 18 and up 
who do not use the Internet or email. 

(Pew Research) 



52 

Number of hours the average U.S. citizen 
spends online each year looking for health- 
related information. 

(Makovsky Health and Kelton consumer survey) 



Merrily, Merrily, Merrily . . . Life Is But A Stream 

According to a recent survey by Vision Critical of Americans and their media viewing habits, more than 
46% of people now pay for some type of media streaming service. Their reasons for streaming vs. 

watching their media in some other fashion 
were varied (see below). 




Reasons For Streaming 

74% Convenience 

67% Catching up on episodes 

67% Fewer commercials 

66% Watching full seasons 

63% Reasonable cost 

47% Original programming 

(Vision Critical) 



71% 







Percentage of all data break-ins that occur in 
businesses with fewer than 1 00 employees. 

(Verizon) 



$1 Trillion 

Total amount consumers worldwide 
will spend on digital media content and 
technology in 2013. 

(PQ Media) 



DIGITAL ECONOMY 








Job Of The Month 

Like software? Like music? Like Big Data? Like the thought of working for the company that 
successfully married all three areas online in the form of iTunes? Silicon Valley technology pioneer 
and mega-company Apple is looking for a Big Data Reporting Engineer for its iTunes division. You'll 
be responsible for designing, developing, coding, and supporting massive data set solutions involving 
various Hadoop distros and platforms including HortonWorks, Cloudera, and Amazon EMR. You'll be 
yanking data from a variety of systems that mix older RDBMS as well as newer NoSQL setups, and 
using your master architecting and code-wizardry skills to create scalable, fault-tolerant services. Along 
with the usual "works and plays well with others" stuff, you'll need to be a kahuna with Java, Python, 
and Hadoop. If you think you have what it takes to work for The House That Jobs Built, mosey on over to 
apple.com/jobs (yeah, we did that on purpose). 

(www. apple, com/ jobs ) 



Here, There . . . 
Everywhere 

A new report from Forrester Research says half the 
people in the U.S. access the Internet sometime 
during the week from a smartphone. Digging deeper, 
Forrester asked people where they were when they 
were going online. Here's hoping all those folks who 
answered "in a car" were passengers, not drivers.... 




Where People Are When They Use Their 
Smartphones To Access The Internet 



68% 


Car 


51% 


Kitchen 


64% 


Living Room 


50% 


Bathroom 


63% 


Restaurant 


45% 


Public Transit 


61% 


Bedroom 


31% 


Home Office 



(Forrester Research) 
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> VELOCITY 
micro 



fractal 

design 




Velocity Micro desktops are built 
with extreme care and craftsmanship 
using premium, pre-tested parts. 
The end result - 

a remarkable PC. 

It's okay to stare. This is our passion. 
We know it's yours too. Fall in love 
with the PC all over again with an 
ultra-performance desktop from 
Velocity Micro. 

Made and supported in the USA 
Over 60+ Editors' Choice Awards 
Featuring Fractal Design Components 

Systems start at 
just $599 



Raptor Z95 



It's Okay to Stare. 

VelocityMicro.com/CPU 




Visit VeLocityMicro.com to Learn more about why we're 
the fastest growing PC company in the USA! 



E3C ixJENivKT - "T^F" 
IVIOEST POWERFUL 

ON THE PLANET 

The Sound Blaster EVO ZxR's built-in audio processor 
enhances all your gaming audio in real-time. 



AUDIO 

MADE CLEVER" 





Mike Ross 

Professional Console Gamer 




GIGABYTE G1 Sniper 5 

The Ultimate Z87 Gaming Board 




Once you decide on an Intel® 4th Gen 
Core™ CPUs for your gaming PC build 
you have to find the perfect motherboard 
to go with it, and there are many to choose 
from. Narrowing them down may seem like 
a daunting task, but if you are looking for 
all the latest features, smart design, industry- 
leading durability, and support for high-end 
configurations, your decision is simple: The 
GIGABYTE Gl. Sniper 5 has everything you 
want and more. 

Features 

UEFI DualBIOS. The Gl. Sniper 5 is 
equipped with a laundry list of cutting-edge 
features, starting with GIGABYTE'S exclusive 
UEFI DualBIOS. UEFI DualBIOS not 



only gives you access to your BIOS settings 
and system status information in a handy 
GUI, but also uses a secondary BIOS chip 
to recover your system settings automatically 
in the event of a corrupted or failed BIOS, 
ensuring that your system will boot normally. 

Power up. The board also has 
GIGABYTE'S On/Off Charge 2 feature, 
which lets you charge your mobile devices 
via the board's 10 available USB 3.0 ports (six 
on the rear panel and up to four available via 
internal header connection) just as quickly 
as if you used a charger plugged into a wall 
socket. Best of all, you have access to quick 
charges even if your PC is powered off; the 
days of booting your system just to charge 
your iPhone or iPad are over. 



Cool down. Ever installed a closed- 
loop CPU cooler and had to hunt around 
for an extra power connection on your 
motherboard because the cooler required 
one connection for the pump and another 
for the fan? GIGABYTE'S 8 Series boards 
come with OPT fan support in the form 
of a second CPU fan pin header, so you're 
covered. Monitoring and controlling up to 
nine fans in your system is easier than ever, 
too, thanks to GIGABYTE'S Smart Fan 
2 controller and its associated app, which 
let you easily configure individual cooling 
profiles for precise control. And speaking 
of cooling, the Gl. Sniper 5 comes with 
flexible on-board chipset and VRM cooling; 
the unified heatsink is an effective passive 



Advertisement 
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cooler and also has connectors on either 
end that make it easy to add to a custom 
watercooling loop. 

A/V. The Gl. Sniper 5 has audio and 
video squared away, too. All 8 Series Gl- 
Killer boards are equipped with a dedicated 
600-ohm amplifier for the board's front- 
panel headphone connector, as well as 
Creative's Sound Core3D audio processor 
that runs the latest SoundBlaster audio 
software and features a gold-plated EMI 
shield. All audio connector ports are gold- 
plated, too, for improved conductivity and 
resistance to corrosion. And for those with 
truly discriminating tastes, GIGABYTE'S 
AMP-UP Audio feature lets you extract its 
standard OP-AMP (operational amplifier) 
quickly and easily with the provided IC 



extractor and replace it, either with one of the 
two included specialized amplifiers or with 
one that you buy separately. On the graphics 
front, the Gl. Sniper 5 has four PCI Express 
xl6 slots, two that run at xl6 and two more 
at x8. The board has full support for 4-Way 
SLI or CrossFireX and PCI-e 3.0, as well as 
4K displays. 

Ultra Durable 

Your PC's motherboard is a long- 
term investment, so it's wise to choose 
one that is built to last. The Gl. Sniper 5, 
like all Gl -Killer 8 Series boards, benefits 
from GIGABYTE'S Ultra Durable 5 Plus 
technology. That means that it features 
high-end 10,000-hour solid capacitors, 
rated for operation at up to 105 degrees 



Celsius, and GIGABYTE'S 2X Copper PCB 
technology, which includes dual layers of 
copper and a new glass fabric insulation layer 
that is stronger than traditional materials and 
provides better humidity protection. 

The Gl. Sniper 5 also has a CPU 
socket with a 15u layer of gold plating for 
resistance to corrosion and a longer overall 
lifespan. Each of the board's 10 potential 
USB 3.0 ports has a dedicated fuse, so a 
malfunction of any one port is isolated to 
that port. And because getting the right 
amount of power to your delicate internal 
components is crucial for their continued 
operation, GIGABYTE built the 
Gl. Sniper 5 with all-digital power control 
in the form of PowlRstage controllers from 
International Rectifier, which means that 
your CPU, memory, and other vital board 
components receive precisely the power 
they need. PowlRstage controllers also run 
cooler than traditional MOSFETS, so 
you can achieve better overclocks without 
worrying about overheating. 

No Compromise 

GIGABYTE'S Gl. Sniper 5 is designed to 
connect all of the components you want in a 
high-end gaming PC, help them perform at 
peak levels, and protect them so that they can 
work together to provide you with cutting- 
edge performance for years to come. 



HEAVY GEAR 




Dead Silence Black Edition 

$119.99 
Aerocool 

www.aerocool.us 



Aerocool Dead Silence Black Edition 



You want to love mini towers. You 
look at that diminutive physical 
footprint and think, "How cool would 
it be to build a monstrously powerful 
PC inside a case so small?" But, as they 
say, therein lies the rub. The confines 
of such a small chassis can really 
restrict what you're able to do with a 
build in terms of component selection. 
It's heartbreaking. 

Worry not, though; Aerocool is here 
to make it all better. The company's 
Dead Silence Black Edition may tout 
subdued acoustics as its claim to fame, 
but what we're really excited about is 
the amount of flexibility you get in a 
case so small. 

The Dead Silence measures a rela- 
tively squat 16.2 inches tall. Unlike 
several other Aerocool cases, this one 
is free of LED fans and other visual 
embellishments. Chalk up the Dead 
Silence in the "sleek, minimalist" column 
rather than "flashy, daring." We happen 
to like the understated look, and Aerocool 
actually managed to make it functional, 



too. Small slits ring the perimeter of the 
front and top panels, which helps with 
airflow without being distracting. 

Aerocool says the Dead Silence's top 
and front panels are "leather-coated." 
It looks a lot better than it sounds, in 
truth. Essentially, these panels have 
a matte finish with a slightly softer 
texture — another nod to restraint and 
subtlety when the current trend is polish 
and gloss. The case comes with a second 
top panel that's entirely honeycombed 
metal mesh if your case's airflow is more 
important than its acoustic signature. 

Inside, you'll immediately notice 
a difference with the Dead Silence: 
Aerocool opted to tip the motherboard 
tray 90 degrees on its Z axis so that any 
motherboard installed in the case will lie 
flat, like what you'd find on an open-air 
test bench chassis. This orientation 
ends up making an initial installation 
considerably easier. And speaking from 
experience (we've experienced more 
than one shipping disaster with our 
CPU System Workshop builds' graphics 



cards), you'll cherish this motherboard 
tray implementation if you're constantly 
hauling your rig to and fro. However, 
any time you need to tinker within your 
system, those graphics cards will have to 
come out. 

Underneath the motherboard tray, 
you'll find bays for the PSU and up to 
four storage drives. The first internal 
drive cage is accessible with the left 
side panel removed as has two tool-less 
drive trays for either 2.5-inch or 3.5- 
inch drives. The second cage is only 
compatible with 2.5-inch drives and is 
located behind the PSU bay, so you have 
to remove the right side panel to install 
drives. Still, it's a clever use of space. 

The PSU bay merits a separate dis- 
cussion. Aerocool recommends sticking 
with a PSU that's no longer than 6.3 
inches, and while you might be able to 
cheat that a little, you won't be squeezing 
a 1.200W PSU into the Dead Silence 
without modding the 2.5/3.5-inch drive 
cage, at the very least. This will affect 
your graphics setup more than anything. 
Although there's enough physical room 
for a pair of graphics cards up to 13.78 
inches long, you need to be absolutely 
sure any PSU you install has enough 
juice to power them. 

Up above, it's possible to hang a 
240mm radiator from the rafters of 
the Dead Silence, but it likely means 
sacrificing the 5.25-inch external drive 
bay. For that kind of cooling potential, 
we call that an acceptable loss; these 
days, it's easier than ever to get away 
without an optical drive. 

Towers this small are vexing beasts 
because they demand creative engi- 
neering while affording precious 
little space to do so. With the Dead 
Silence, though, we think Aerocool's 
managed to do just that. It turns 
out you can still think big inside a 
small case. H 



BY VlNCE COGLEY 



Specs: Dimensions: 16.2 x 10.4 x 15 inches (HxWxD); Materials: Steel, plastic; Motherboard support: mATX, Mini-ITX; Bays: 1 5.25-inch external, 1 3.5-inch 
external; 2 2.5/3.5-inch internal, 2 2.5-inch internal; Fans: 1 200mm front, 1 120mm rear; Fans (optional): 2 120/1 40mm top; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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Zalman has been a big name in CPU 
coolers for a long time, but we've 
never seen anything quite like the 
Reserator 3 Max. First off, the radiator 
in this closed-loop cooler is not your 
conventional black box, as Zalman has 
engineered a circular unit that actually has 
two radiators set up in a spiral pattern. 
Secondly, Zalman utilizes nanofluids (a 
mix of nanoparticles and liquid that is 
more thermally conductive than liquid by 
itself) to improve the coolant's ability to 
conduct heat away from your CPU. 

The nanofluids inside the closed loop 
are cooled by Zalman's Quadra cooling 
path system, which consists of two copper 
heatpipes that run through the inner 
radiator and outer radiator. Because the 
heatpipes split into upper and lower paths 
within each radiator, there are four overall 
paths for the radiator to absorb heat. 
Additionally, the fins on the radiators 
are made of pure copper, rather than the 
aluminum found inside most radiators. 



Zalman included a single 120mm 
fan to cool the fins, and the PWM fan 
operates between 1,000 and 2,200rpm. 
We'll also note that Zalman provides 
extra screws for adding another 120mm 
fan (not included) to the Reserator 3 
Max, creating a push-pull setup. The 
comparatively small size of the radiator 
ensures that you'll be able to install it 
in most any case with a 120mm fan 
opening. Zalman also added blue LED 
lighting to the fan and heatsink/pump for 
a little visual flair. 

Zalman also applied some engineering 
expertise to the cold plate, which is a 
pure copper base with micro fins on the 
interior. The micro fins offer a larger 
surface area for the nanofluid coolant to 
absorb heat from the cold plate, which 
Zalman indicates will increase overall 
thermal conductivity. 

Like almost all of the closed-loop 
CPU coolers we've tested, Zalman 
provides a set of Intel and AMD universal 



brackets for the heatsink/pump unit. 
Overall, you'll find support for Intel 
LGA775/1 150/1 155/1 156/1366/2011 
and AMD AM2/AM2+/AM3/AM3+/ 
FM1/FM2 sockets. Once you've attached 
the universal clip to the heatsink/pump 
unit, you can mount it to the universal 
backplate. We like the Zalman provides a 
sticker that you can affix to the universal 
backplate, so you won't need to hold it in 
place while mounting the heatsink/pump. 
With the radiator, we utilized the extra 
screws and attached it to the rear exhaust 
fan on our case. 

We tested the Reserator 3 Max with 
a stock-clocked Intel Core i7-4770K 
on a GIGABYTE GA-Z87X-UD5H 
motherboard. We monitored CPU tem- 
peratures with Core Temp. After letting the 
system idle for 10 minutes, we measured a 
maximum temperature of 32 degrees Celsius. 
We put the processor under load with two 
separate tests: running the POV-Ray 3.7 
beta benchmark for 10 minutes and starting 
four instances of Prime95 for 10 minutes. 
Impressively, maximum temps never climbed 
above 66 C (65 C in POV-Ray and 66 C 
in Prime 95). With Intel's Core i7-4770K, 
that'd leave you with around 40 C of thermal 
headroom before the CPU automatically 
throttles itself. 

We were excited to see the com- 
paratively small Reserator 3 Max put up 
numbers on par with closed-loop coolers 
with larger radiators. Overclockers should 
also like the flexibility the Reserator 3 
Max offers, because it could work with 
most 120mm fans inside your case. 
Certainly it's a CPU cooler worth 
checking out for your next build. H 



by Nathan Lake 

Reserator 3 Max 

$125.99 
Zalman 
www.zalman.com 



Specs: Materials: pure copper (waterblock), pure copper and black-pearl, nickel plated (radiator); Fans: 1 120mm (1000-2200rpm); Cooling 
capacity: 400 watts 

Test system specs: Processor: Intel Core i7-4770K; Motherboard: GA-Z87X-UD5H; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG V1 .0 DDR3- 
1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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Glacer 240L 

$139.99 
Cooler Master 

www.coolermaster-usa.com 



Cooler Master Glacer 240L 



Lately, the engineers at Cooler Master 
seem to be all about expandability, with 
recent product releases such as the HAF 
Stacker case system and Glacer 240L CPU 
cooler. We got to test out the latter, which 
at first blush appears to be an ordinary 
closed-loop CPU cooler. The kit is prefilled, 
pressure-tested, and fully sealed. The big 
difference with the Glacer 240L is that it 
features 5/8-inch PVC tubing with swivel 
GV4 fittings that make it possible to connect 
and expand the system to other liquid- 
cooling components. A G l A fill-port thread 
on the radiator lets you quickly remove and 
add coolant to the system. 

Cooler Master worked with Swiftech to 
create a pump that could handle additional 
components on the cooling loop. Cooler 
Master indicates that the Glacer 240Ii pump 
can reach a maximum speed of 3,500rpm, 
which equates to a flow rate of 165 liters per 
hour and a pressure of 2,650mm H20. The 
exceptional speed of the pump, in addition 
to the cooling capability of the 240mm 



radiator, should allow for GPU cooling if 
you opt to expand your loop. The pump 
itself is powered by a SATA connection and 
4-pin PWM fan connector. It can adjust its 
speed between 1,200 and 3,500rpm based on 
system load. 

The Glacer 240L's radiator is built with 
a mix of copper and brass, which according 
to Cooler Master provides excellent heat 
dissipation. To move heat away from the 
radiator, Cooler Master provides two 
120mm Blade Master fans that operate at 
2,400rpm. The high-speed fans produce of 
airflow 86.15cfin and have a life expectancy 
of 40,000 hours. At 2,400rpm, Cooler 
Master estimates that the noise level of the 
Blade Master fans will reach 40.33 dBA. 
The Glacer 240L is compatible with the 
usual assortment of Intel and AMD sockets. 
Cooler Master preinstalls mounting screws 
for Intel LGA1 150/1 155/1 156/1366 sockets, 
and spare mounting screws are available for 
Intel LGA2011 and AMD AM2/AM3/ 
FM1/FM2 sockets. 



To test the Glacer 240L, we monitored 
the CPU temperature with Core Temp and 
ran three separate tests to give you an idea of 
performance. First, we let the PC run at idle 
for 10 minutes, which produced a maximum 
temperate of 30 degrees Celsius. Next, we ran 
POV-Ray 3.7 Beta on all cores for 10 minutes 
to put the processor under full load. The Intel 
Core i7-4770K hit only 53 C, which is five 
to 10 degrees lower than what we usually see 
with closed-loop CPU coolers. Finally, we 
ran four instances of Prime95 for 10 minutes, 
and the processor registered a maximum 
temperature of 56 C. These numbers indicate 
that the Glacer 240L will give you plenty of 
room for overclocking your CPU. 

You can start out with a closed-loop 
setup, and if you invest in other liquid- 
cooled parts, the Glacer 240L makes it 
relatively easy to incorporate them into your 
loop. It's an intriguing option for builders 
who never stop building. ■ 

by Nathan Lake 



Specs: Materials: Copper (waterblock), copper/brass (radiator); Fans: 2 120mm (2,400rpm); Pump speed: 1,200 to 3,500rpm; Pump power: 13 watts; 
Warranty: 2 years 

Test system specs: Processor: Intel Core i7-4770K; Motherboard: GA-Z87X-UD5H; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG V1.0 
DDR3-1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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Toughpower 750W 

$179.99 
Thermaltake 
www.thermaltakeusa.com 



Thermaltake Toughpower DPS 750W 



Want to know how much it costs to 
power your PC? The new Toughpower 
DPS 750W power supply works with 
Thermaltake's DPS^pp utility. This helpful, 
downloadable app calculates the cost 
of the electricity your system uses. It also 
displays the PSU's efficiency in real time 
and provides info on wattage and voltage. 
This PSU offers digitally controlled power, 
which improves voltage regulation and load 
efficiency, according to Thermaltake. 

With DPS^pp, Thermaltake becomes 
the latest company to develop its own PSU 
monitoring utility. The software presents 
a wealth of information about your PSU 
beyond what we've already mentioned, 
including internal temperature, fan 
speed, and the selected rail's voltage and 
amperage. Note that DPS^pp calculates 
electricity costs based on national averages 
rather than your specific state or city. 

The Toughpower DPS 750Ws single 12V 
rail supplies a maximum current of 62A, 
which equates to a maximum output power 
of 744 watts. DC-to-DC converters are built 
into the PSU for the 3.3V and 5V outputs 



to increase efficiency. The Toughpower 
DPS 750W uses Japanese capacitors that 
can handle temperatures up to 105 degrees 
Celsius. Industry-grade protection is built-in 
for overcurrent/power/voltage/ temperature, 
undervoltage, and short circuits. The PSU is 
80 PLUS Gold-certified. 

The Toughpower DPS 750W is completely 
modular, and all of the modular cables 
feature a flat, low-profile design that makes 
them easier to route behind motherboard 
trays and through your case. We tested the 
Toughpower DPS 750W with both an Extech 
True RMS Power Analyzer Datalogger and 
the DPS^p utility. Between the two power 
monitoring tools, real-time measurements for 
wattage, amperage, and voltage were within 
2% of each other. We stressed the system by 
simultaneously running POV-ray Beta 3.7 and 
the Aliens vs. Predator. 

In SLI, the Extech datalogger displayed 
a maximum wattage of 652W at an 
impressive power factor of .986. With one 
GeForce GTX 580, the Toughpower DPS 
75 0W produced a maximum wattage of 
428W and a power factor of .985. 



When you consider the cost of something 
like Extech's datalogger, the DPS^ DD utility is 
great for those who crave real-time data about 
their PSU. The Toughpower DPS 750W also 
tested well in our benchmarks, so this isn't just 
a PSU that's propped up with gimmicks. I 

by Nathan Lake 



Test system specs: Processor: Intel Core i7-4770K; Motherboard: GIGABYTE GA-Z87X-UD5H; GPU: ZOTAC GeForce GTX 580 (2x, SLI); RAM: ADATA XPG V2 
DDR3-2400; Storage: 1 28GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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CyberPower recommends Windows 




Intel® Core™ i7 Processor 
Extreme Edition 

4960X 3.60Ghz $1999 
4930K3.40Ghz $ 1525 

4820K3.70Ghz $1225 



Windows 8.1 



GIGABYTE' X79-UP4 USB3.0 & 5ATA III Mainboard 



CORSAIR 1 6GB DDR3 1600 Mhz Quad Channel Memory 
2TB SATA III 6.0 7200RPM H D 32MB Cache 
Nvidia' Geforce' GTX 660 2GB Direct X 1 1 Video Card 
Corsair" 200R Gaming case with 600 Watt 80+ Power 
Asetek Liquid Cooling System 

From C4AQC 
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47703-40Ghz 
IrrteP CDre"" i5 
4670K3.40Ghz 
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Processor 
$629 
$599 
$575 
$565 

Processor 

$535 
$525 



Windows 8.1 

GIGABYTE" B35 1TX Mainboard w/ USB 3.0 & SATA 6 
CORSAIR* 4GB DDR3 1 600 Mhz Dual Channel Memory 
500GB SATA III 3.0 7200 RPM HD 16MB Cache 
Integrated HD Video Card 
BitFenix Prodigy Mini ITX Case with 350 Watt 



$525 
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Gamer Ktreme 2000 ^ 



Intel® Gore™ i7 

4770K350Ghz 
47703.40Ghz 
Intel" 5 Core'" i5 

4670K3.40Ghz 
46703,40Ghz 
45703.20Ghz 
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$759 
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Processor 
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Windows 8.1 

GIGABYTE 1 GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR" BGB DDR3 1 600 Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 
Nvidia* Geforce'GTX 650 IGBVideoCard 
Thermaltake Commander Gaming Tower Case 430 Watt 80+ Power 
Asetek Liquid Cooling System 
From (PIC 



$ 675 
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$975 



Gamer Ktreme 3000 
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Windows 8.1 

GIGABYTE" GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR* 16GBDDR31 600 Mhz Dual Channel Memory 
2TB SATA-III 6.0 7200 RPM HD 
Nvidia" Geforce* GTX 660 2GB Direct X 1 1 Video Card 
CoolerMaster HAF 91 2 Gaming Tower Case 600 Watt Power 
Asetek Liquid Cooling System 
From CfllC 



$ 975 
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Extreme Edition 
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Windows 8.1 
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Killer N 1202 -802.11 b/g/n Wireless LAN 
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Windows 8.1 

Intel HMB7 Chipset 
1 73" Full HD Display 1 920x1 080 
1 6GB DDR3 1333 Memory 
64GB SATA III 6.0Gb/s SSD 
1TB SATA300 Hard Drive 

Nvidia' Geforce' GTX 770M 3GB DirectX 1 1 Video Card 
8XBIu-Ray Combo Drive 
Killer E2200 10/1 00/1 000 Mbps Network Card 
Killer N1 202 - 802.1 1 b/g/n Wireless LAN 
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GIGABYTE Luxo 
M30 Black 




Midtowers aren't always the best 
when it comes to airflow, due 
to their limited space inside for case 
fans. With GIGABYTE'S Luxo M30, 
there are no such limitations, as you 
can install up to six 120mm fans 
throughout the case. GIGABYTE 
includes four 120mm fans (one front, 
one rear, two top) to give you plenty of 
airflow right out of the box. 

GIGABYTE has also put some 
thought into the Luxo M30's exterior 
look, as the front fan's blue LEDs 
illuminate the chassis' front panel. You'll 
find a similar shade of blue on the plastic 
pull tabs for the case's 5.25-inch drive 
bay covers. 

With the Luxo M30, GIGABYTE 
built the motherboard tray on the left 
side of the chassis, and there's a clear 
window along the right side panel. This 
orientation is opposite of the typical case 
configuration and nice option for those 
who want to place their PC on the left 
side of a desk. The clear side panel gives 
you plenty of room to show off your 
rig's motherboard, memory, and graphics 
cards. GIGABYTE also includes two 
120mm fan mounts on the clear side 
panel, too, which gives you the option to 
blast even more air over the components 
that matter most. 

GIGABYTE has also flipped the 
motherboard tray orientation, so the 
processor and CPU cooler are below 
the graphics cards. The power supply 
opening remains on the bottom of the 
case, so it'll be a short run for most of 
the PSU's power cables. The Luxo M30 
has cable openings along the side of the 
motherboard tray and gives you around 
half an inch of space behind the tray 
to route cables. The Luxo M30 offers 



tool-less bays for up to three 5.25-inch 
drives. Below the 5.25-inch drive bay 
cage, there are eight 3.5-inch internal 
bays, four of which feature tool-less 
locks. Screws are provided, too, if you 
need to install more than four storage 
drives. The case can handle ATX and 
mATX motherboards, and you'll have 
seven slots for add-in cards. 

The Luxo M30 is fairly lightweight 
(13.7 pounds), as much of the case 
consists of ABS plastic and perforated 
steel. The metal mesh along most of the 
front and top panels, in combination with 
the integrated fans, will help to ventilate 
your rig. For front panel connectivity, 



you'll find two USB 3.0 ports, two USB 
2.0 ports, and audio I/O. 

GIGABYTE offers the Luxo M30 in 
both black and white; as of press time, 
we found it available online for a mere 
$52.99. It's a smart choice for discerning 
builders in search of an affordable 
midtower with the cooling potential 
necessary for performance parts. I 



by Nathan Lake 

Luxo M30 Black 

$65 
GIGABYE 
www.gigabyte.us 



Specs: Dimensions: 16.93 x 7.55 x 17.32 inches (HxWxD); Materials: Steel, plastic; Motherboard support: ATX, mATX; Bays: 3 5.25-inch 
external, 1 3.5-inch external, 8 3.5-inch internal; Fans (included): 1 120mm blue LED front, 1 120mm rear; Fans (optional): 2 120mm top, 
2 120mm right side panel; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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Thermaltake 
Chaser A21 

Prior to the launch of the Chaser A21, 
you had four other cases in the Chaser 
family from which to choose, ranging 
from large to slightly larger. The new 
case has slimmed down considerably: 
Depending on which case in the family 
you're comparing it to, the Chaser A21 
shaved between 3 and 4 inches from the 
height and between 1 and 2 inches from 
the width by eliminating interior space 
for large liquid-cooling radiators and 
restricting the headroom for CPU coolers. 
Case depth remains very similar to that 
of the Chaser A31 and A41, which lets 
you still cram a graphics cards up to 12.6 
inches long into this enclosure. 

Aesthetically, the A21 looks strikingly 
like the A31 from the front. The plastic 
front panel features a bank of what 
appear to be seven 5.25-inch bay covers, 
each of which are black and blue plastic 
surrounding a foam-backed piece of metal 
mesh. There are actually three external 5.25- 
inch bays available, and there's an adapter to 
turn one of them into an external 3.5-inch 
bay. The remaining front section of the case 
can house up to six HDDs. There's a lone 
2.5-inch SSD bay built into the bottom 
of the case. Five of the HDD bays and all 
of the 5.25-inch bays have blue and black 
plastic tool-less locking mechanisms. 

The interior and exterior of the Chaser 
A21 are painted a fine textured black. A 
small plastic window gives you a view to the 
CPU. There're numerous cooling options 
available with this enclosure in addition to 
the included 120mm blue LED exhaust fan. 
You can install up to three 120mm intake 
fans in the front, bottom, and side panels. 
You can also add a pair of 120mm exhaust 
fans to the top panel. Despite the narrower 
dimensions, the Chaser A21 lets you install 
CPU coolers that are up to 6.1 inches tall. 




The Chaser A21 has a number of 
features that you may not expect from 
such an affordable case. There's a USB 3.0 
port on the front panel. The removable 
dust filter in the bottom panel is nice, as 
are vibration-minimizing rubber pads that 
elevate the PSU from the floor of the case. 
The motherboard tray features a large CPU 
cutout and a wide-open space behind the 
3.5-inch HDD bays for stuffing cables and 
wires. That being said, there's not much 
space behind the motherboard tray for 
excess cabling, so we recommend going 
with a modular PSU or one with cables 
that lack bulky ferrite chokes. Clips in 
the motherboard tray can help with wire 
routing, and there's even a couple circular 



portals on the rear panel in case you want 
to install an external radiator. 

Overall, the Chaser A21 is a compact 
case that can handle quite a bit of high- 
performance gear if you're not afraid of 
small enclosed spaces. And the money you 
save on the enclosure can help you pay 
for a faster processor, better motherboard, 
more powerful GPU, or more memory. 
That's not a bad trade-off at all. H 

by Andrew Leibman 

Chaser A21 

$59.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Dimensions: 16.8 x 7.7 x 19.6 inches (HxWxD); Material: Steel; Motherboard support: ATX, mATX; Bays: 3 5.25-inch external, 1 3.5-inch external 
(via adapter), 6 3.5-inch internal, 1 2.5-inch internal; Fan: 120mm blue LED rear; Fans (optional): 1 120mm front, 2 120mm top, 1 120mm bottom; 
1 120mm left side panel; Ports: 1 USB 3.0, 1 USB 2.0, audio I/O 
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Bob Slay V2UV Green 

$184.99 ($324.36 as tested) 
Mountain Mods 
www.mountainmods.com 



Mountain Mods Bob Slay V2 UV Green 



Bob's back, and he's better than ever. 
Mountain Mods turned heads with the 
original Bob Slay — an acrylic case that had 
loads of customization options. It should 
come as no surprise, then, that the Bob 
Slay V2 is more of the same, only better. 

The Bob Slay V2 measures 13.2 x 
12.1 x 15.6 inches (HxWxD), so it's not 
technically a cube, although Mountain 
Mods' site refers to it as one. Do we care? 
No, because we're more interested in build 
quality than semantics. The construction 
here is second to none. The acrylic 
panels have an almost perfectly seamless 
fit. "Seamless" is a word that gets thrown 
around far too often these days, but we 
don't use it lightly here. Think of the Bob 
Slay V2 as the Lexus ES 300 of cases: For a 
custom acrylic case, the tolerances are ball- 
bearing good. 

The Bob Slay V2's motherboard tray 
runs parallel to the top and bottom 
panels. Once you remove the case's top 
panel (or, perhaps more appropriately, 
before you attach it, since the Bob Slay 
V2 ships unassembled by default), 



working within the case is effortless. 
Additionally, there are three generous 
notches cut into the edges of the 
motherboard tray, so running cables 
precisely where they're needed is no 
problem — a great option for modders 
who like to cut their rigs' cables to length. 
Technically, the case can accommodate 
10. 5-inch- wide E-ATX motherboards, 
although a board like this will hang over 
the cable management channel closest to 
the left side panel. 

By default, the Bob Slay V2 has a 
quintet of 120mm fan mounts. There 
is a pair up front and three on the case's 
rear panel. With mATX and Mini-ITX 
boards, it's possible to install a 240mm 
radiator within the case, but if you're 
rolling with an ATX or E-ATX mobo, 
fear not. For five bucks, you can upgrade 
the case's rear panel to let you bolt on an 
external rad. 

The machining of the Bob Slay V2 is 
stupendous, to be sure, the real advantage 
of this case is the company behind it. 
Mountain Mods is in a lot of ways more 



like a boutique builder than a big, corporate 
component manufacturer. As a result, 
factory customization options abound, as 
evidenced by the Bob Slay V2 sent to us 
for review. Our Bob included a helpful, 
and ridiculously durable, Lamptron 
handle, plus machined aluminum feet, an 
illuminated antivandal switch, and custom 
acrylic fan grilles. Without them, the stock 
Bob Slay V2 with UV green tinted acrylic 
costs $184.99. Of course, there are many, 
many more options and accessories available 
in Mountain Mods' arsenal. UV green 
not your bag? Maybe UV blue, smoked 
grey, or mirror panels sound better. It's 
not an exaggeration to say that you can 
commission Mountain Mods to make you a 
truly one-of-a-kind case if desired. 

Build quality, internal accessibility, 
and customization potential are the 
checkboxes that matter most to us. The 
Bob Slay V2 ticked them all. Maybe you 
wouldn't call it a budget buy, but it's 
worth every penny. I 

BY VlNCE COGLEY 



Specs: Specs: Dimensions: 13.2 x 12.1 x 15.6 inches (HxWxD); Materials: UV-reactive acyrlic; Motherboard support: E-ATX, ATX, mATX, Mini-ITX; Bays: Up 
to 2 5.25-inch external, up to 3 storage drives; Fans (optional): 2 120mm front, 3 120mm rear; Ports: N/A 
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Groovy Wireless Stereo Speaker 

$89 

LUXA2 (a division of Thermaltake) 
www.luxa2.com 



LUXA2 Groovy Wireless Stereo Speaker 



I ere at CPU, we have a kind of love/ 
I hate relationship with wireless 
speaker systems. On one hand, they're 
great for delivering soothing sounds 
wherever we happen to be, without 
having to fuss with physical connections. 
Sadly, they also tend to produce a 
sub-par listening experience, either 
because of a persistent buzzing sound in 
the background or because the speakers 
themselves are too small to deliver 
much sonic punch. The LUXA2 Groovy 
Wireless Stereo Speaker suffers from 
neither problem and adds a few handy 
features to the portable speaker pot. 

The Groovy is gorgeous. Its housing 
consists of a single thick piece of 
aluminum bent into a C shape with 
the pair of speakers wrapped in mesh 
and slotted in the middle. There's a 
gap between the bottom of the speaker 
mesh and the base of the aluminum 
housing, giving the illusion that the 
speakers are hovering ever so slightly. 



The genuine leather strap that came 
on our unit is brown, but we quickly 
swapped it for the black one that this 
speaker system ships with. Four rubber 
feet on the bottom of the unit ensure 
there's no vibration to distort the 
sound, and they also serve to keep the 
unit in place when it's blasting tunes. 

There are four metal buttons on 
the front edge of unit for power and 
syncing, volume down, speakerphone/ 
play/pause, and volume up. The Groovy 
also features a line-in port for connecting 
non-Bluetooth devices. A micro USB 
port is there for charging the unit, 
and a mic lets you use the device as a 
speakerphone. While listening to music 
streaming from an iPhone, we were 
able to take an incoming call by simply 
pressing the speakerphone button. 
The caller came across loud and clear, 
and she never complained of the tinny 
echo you can sometimes get when you're 
on speakerphone. 



Thanks to its Bluetooth v2.1 + EDR 
radio, this speaker system is a perfect mate 
for your smartphone. Syncing is as simple 
as powering on the speaker and enabling 
the connection from your device. In our 
range tests, we found that the speaker 
began to cut out when we traveled about 
33 feet from the source device, but that's 
with walls intervening, which did impress 
us. For such a small device, the sound 
you'll get from the Groovy is surprisingly 
loud, but it can get distorted at the higher 
settings. Even so, at medium volume, we 
found that the system easily filled the 
room with sound. 

The LUXA2 Groovy Wireless Speaker 
System is perfect if you're in the market 
for an attractive wireless speaker system 
that you can easily tote between your 
bedroom, kitchen, family room, and even 
on outdoor adventures. Your smartphone 
never sounded so good. H 

by Andrew Leibman 



Specs: Dimensions: 3 x 7.3 x 2.1 inches (HxWxD); Materials: Brushed aluminum, fabric mesh, leather strap; Wireless: Bluetooth v2.1 + EDR; 
Battery: rechargeable lithium-ion 1800mAh (3.5 hours at max volume); Frequency response: 1 00Hz to 20kHz; Weight: 1.22 pounds; Speakerphone 
with mic; Line-in support; A2DP (Advanced Audio Distribution Profile, stereo audio streaming); AVRCP (Audio/Video Remote Control Profile, support 
for wireless remote control) 
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Arc Mini R2 

$99.99 

Fractal Design 

www.fractal-design.com 



Fractal Design Arc Mini R2 



By now you are most likely aware 
of Fractal Design's unique design 
sensibility; the company's PC cases represent 
the pinnacle of attractive restraint among 
enthusiast DIY enclosures. What you may 
not know yet if you've never seen a Fractal 
case in person is how impressive their build 
quality is and how much value you get for 
your money. 

This month, we took a look at the Arc 
Mini R2. Arc series cases reflect the same 
understated Scandinavian design ethos as the 
company's other chassis, but are optimized 
for air flow and cooling. The ARC Mini 
R2's front and top panels contain steel 
mesh insets that, when combined with its 
three included fans, create a healthy flow of 
cool air in and warm air out. The case also 
features removable dust filters at the front 
and bottom, as well as beneath the top panel, 
and comes equipped with a three-speed fan 
control switch at the front of the top panel. 

That's where the cooling options start. If 
you see fit, you can add up to three more 
fans to the included front 120mm unit, top 



panel 120mm fan, and the 120mm fan at 
the rear: a second fan up front, a second 
120/l40mm fan beneath the top panel, and 
another 120mm fan at the bottom. And 
thanks to its highly flexible drive cage system, 
it's easy to use those same top and front panel 
mounting points to secure radiators to either 
surface or both of them. The top panel can 
accommodate a dual rad with the dual 5.25- 
inch bay cage in place, and if you choose to 
build without an optical drive you can put a 
triple there. If you remove both of the two 
included 2.5/3.5-inch drive bay cages (each 
of which holds as many as three drives), you 
can put a dual radiator up front, and thanks 
to the inclusion of two SSD mount points on 
the right side of the motherboard tray, you 
can have your cake and eat it, too. 

As its name suggests, the Arc Mini R2 
is the smallest member of the Arc series, 
and this is reflected in its motherboard 
compatibility: The Mini R2 is designed for 
mATX and Mni-ITX builds. Don't let that 
fool you into thinking you can't pack the 
case with high-end components, however. 



The case offers enough front-to-back space 
to hold 10-inch video cards with the middle 
drive cage installed and will take cards a hair 
longer than 15.5 inches (so, basically, all of 
them) without it. If you choose to install a 
bottom panel fan, you can run a PSU that's 
6.69 inches from back to front; without the 
fan you can add a PSU up to 8.7 inches long. 

Its flexibility and cooling aside, the thing 
that is most striking about the Arc Mini 
R2 up close is how everything fits together 
smoothly and feels solid and tight. The case's 
side panels slide on and off smoothly, and the 
drive cages and the trays within operate with 
a quiet, solid feel that is refreshing for any 
DIY case, much less one that costs less than 
$100. The Mini R2 also has some of the best 
stock case feet we have ever seen, with grippy 
rubber soles that keep it firmly in place. 

If you have limited desk space and prefer 
dark, smooth elegance to angular surfaces 
and bright colors, Fractal Design's Arc Mini 
R2 should be at the top of your short list. H 



by Chris Trimble 



Specs: Dimensions: 15.9 x 8.3 x 19.1 inches (HxWxD); Materials: Steel, plastic; Motherboard support: mATX, Mini-ATX; Bays: 2 5.25-inch 
external, 6 2.5/3.5-inch internal, 2 2.5-inch SSD internal; Fans (included): 1 120mm front, 1 120mm top, 1 120mm rear; Fans (optional): 1 
120mm front, 1 120mm/2 140mm top, 1 120mm bottom; Ports: 2 USB 3.0, audio I/O 
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Cooler Master CM Storm Mech 



The first Aluminum Gaming Series 
component we got our hands on from 
Cooler Master's CM Storm division was 
the Pulse-R headset, and we liked it for its 
audio fidelity as much as for its aesthetics. 
The Mech, Cooler Master's latest CM 
Storm gaming keyboard, has a similar 
visual appeal thanks to a large aluminum 
plate framing the keys and a subdued CM 
Storm swirl etched into the plate and the 
plastic wrist rest. 

This is a full-sized gaming keyboard 
that acts as USB hub and has built-in 
audio ports for connecting a headset. A 
handle running along the left edge makes 
the Mech easily portable. As its name 
implies (and like the Trigger and Quick 
Fire keyboards that preceded it), the 
Mech is a fully mechanical keyboard that 
comes with your choice of Cherry MX 
switches, in Blue, Brown, or Red. The 
unit we tested uses Cherry MX Brown 
switches, which are designed to deliver 
medium resistance and tactile feedback. 
Blue switches offer a more audible click- 
clack feedback, and Reds are lighter linear 



switches that offer little to no feedback. 
We could write pages on which style 
switch can be best suited to which type 
of tasks, but it generally comes down to 
personal preference. Suffice it to say that 
the Brown switches that this keyboard 
has work well for both typing and gaming 
(two things we do lots of around here). 

This keyboard comes with a bright 
white backlight and four illumination 
modes — all on, all pulse, all off, or just the 
gaming keys (WASD, arrows, and macro). 
To access the illumination settings, you 
can press the right Function key and press 
F4 (to select a mode), adjust brightness 
with the F2 and F3 keys, or disable all 
LEDs with the Fl key. The F5 through 
Fll keys support multimedia functions, 
and the F12 key can be used to lock the 
Windows key (or left Function key), saving 
you from instant death if you accidentally 
tap it instead of Z, SHIFT, or CTRL while 
in-game. There is a row of programmable 
macro keys on the left side of the Mech, 
but you can also tweak the key mapping 
via the software. All told, the keyboard can 



store 75 macros and five distinct profiles 
thanks to the 72MHz RapidFire Engine 
and 128KB of onboard memory. It also 
delivers 64-key rollover, a 1,000Hz polling 
rate, and a 1ms response time. 

The Mech is very solid thanks in part 
to its steel backplate and the aluminum 
cover that bolts (literally) over the top. 
You can remove the seven screws with 
the included hex wrench and customize 
the plate in a variety of ways. Removing 
the cover also makes cleaning the Mech 
simple. Other features we like include 
the removable USB cable and the NUM 
LOCK, CAPS LOCK, and SCR LOCK 
key lights that appear in the reflective 
groove at the bottom-right corner of 
the keyboard. 

Like with the Pulse-R, we found that 
the Mech performs as well as it looks. If 
you're in the market for a new gaming 
keyboard that can take some punishment 
but keep on ticking (and looking sharp), 
then check out Cooler Master's Mech. H 



by Andrew Leibman 



Specs: Mechanical switch type: Cherry MX Brown/Red/Blue; white LED backlight; 64-key rollover; 128KB onboard memory; USB 3.0 interface; USB 3.0 
hub and audio I/O ports; removable faceplate 
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Benchmark Results 


Intel 

Core i7-4930K 


3DMark Professional 
(Fire Strike Extreme) 


3553 


Graphics Score 


3636 


Physics Score 


14462 


PCMark 8 




Creative Score 


4605 


SiSoftware Sandra 2013 
SP5 Lite 




Dhrystone SSE4.2 
(GIPS) 


179 


Whetstone iSSE3 
(GFLOPS) 


140.85 


Multi-Media Integer 
AVXx16 (Mpixels/s) 


350.55 


Multi-Media Float 
AVXx16 (Mpixels/s) 


463.77 


Multi-Media Double AVX 
x8 (Mpixels/s) 


258.5 


Multi-Media Float/Double 
(Mpixels/s) 


346.24 


Integer B/FAVX/1 28 
(GBps) 


44.15 


Floating B/FAVX/128 
(GBps) 


44.23 


POV-Ray 3.7 Beta* 


2079.02 


Cinebench 11.5" 


11.63 


Games (2,560 x 1 ,600) 




Metro: Last Light 
(4XAA, 16XAF) 


32fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


41fps 



* pixels per second 



points 



Intel Core i7-4930K 

Last month we took a look at the big 
daddy processor in the Ivy Bridge-E 
family, the Core i7-4960X Extreme 
Edition. This chip burned through our 
benchmarks almost as fast as its sticker 
price will burn down your savings 
account. This month, Intel sent us a 
much more affordable Ivy Bridge-E in 
the form of the Core i7-4930K. 

For a little more than half the price 
of the Extreme Edition, this processor 
is lacking a mere 200MHz on the base 
clock, 100MHz on the Boost clock, 
and 3MB in Intel Smart Cache. You 
can mitigate those first two disparities 
with a very modest overclock, 
afforded by the K Series' exceptional 
overclocking capabilities, but there's 
nothing you can do to boost this 
processor's cache. Aside from these, 
naught else is changed. This 22nm 
64-bit processor features six physical 
cores, but because Hyper-Threading 
is enabled, your OS recognizes it as 
having a cool dozen. Other features 
carried over from the flagship include 
a 5GTps Direct Media Interface bus; 
SSE4.2, AVX, and AES instruction 
sets; and a 130W maximum TDP. At 
its default settings, however, the Core 
i7-4930K will likely draw less power 
than the Core i7-4960X, if that's 
important to you. 

If you run any memory-intensive 
applications, then you can rely on this 
Ivy Bridge-E chip to chew through 
them with aplomb. The Core i7- 
4930K supports up to 64GB of 
DDR3-1866 and features a quad- 
channel memory controller capable of 
delivering up to 59.7GBps of memory 
bandwidth, which is 8.5GBps faster 
than Sandy Bridge-E's flagship chip. 
This processor also supports Intel 




XMP 1.3 (though we tested with 
1,866MHz memory). 

One of the best features of the 
Ivy Bridge-E processors is that most 
current X79 motherboard users can 
slot one in to replace their Sandy 
Bridge-E processor. As a K Series CPU, 
you can overclock this processor by 
adjusting the multiplier, which does 
a good job of stressing the core and 
leaving the uncore (read: bus speeds) 
to its own devices. 

In the benchmarks, we noticed that 
scores between the Core i7-4930K and 
the Core i7-4960X were extremely 
close. For instance, the more expensive 
processor was less than 100 points 
faster than this chip in PCMark 8, and 
just nine points faster in 3DMark's 
Fire Strike Extreme demo. The $1,000 
Ivy Bridge-E processor took a large 
lead in Cinebench (12.13) compared 
to the Core i7-4930K's 11.63 score. 
POV-Ray showed a similar gap, but 
the game tests were identical. 

If your curiosity was piqued after 
reading last month's Ivy Bridge-E 
flagship review, but you wept at the 
price, then this processor was built 



with your performance needs (and 
budget) in mind. H 



by Andrew Leibman 



Specs: Clock speed: 3.4GHz (base), 3.9GHz (Turbo); 6 cores; Unlocked multiplier; Quad-channel memory; 1 2MB Intel Smart Cache; Hyper-Threading; Turbo 
Boost; 22nm;130WMaxTDP 

Test system specs: Motherboard: GIGABYTE GA-X79-UP4; GPU:XFX Radeon HD 7970; RAM: 16GB Patriot Memory Viper Xtreme Division 4 DDR3-1866; 
Storage: 1TB Western Digital Black; OS: Windows 8 Enterprise (64-bit) 
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Aivia Uranium 

$119.99 

GIGABYTE 

www.gigabyte.us 



GIGABYTE Aivia Uranium 



Not all that long ago, many peripheral 
and component manufacturers equated 
"gaming" with winking LEDs, UV-reactive 
plastic, and skull-themed fan grilles. 
Thankfully, the industry has grown up 
considerably since then, and GIGABYTE'S 
latest gaming mouse, the Aivia Uranium, is 
a perfect example of a peripheral that just 
makes sense for gamers. 

This is a 2.4GHz wireless mouse that 
uses a Twin-Eye laser capable of tracking 
up to 150 inches per second. The mouse 
also lets you adjust the report rate, 
from as low as 125Hz up to 1,000Hz, 
the latter of which is as good as corded 
mice. Another benefit of the tracking 
technology in this mouse is its low power 
consumption. The mouse ships with a 
pair of AA NiMH rechargeable batteries, 
and after using the mouse for two weeks 
straight for approximately eight hours a 
day, the battery only depleted to 80%. 
The mouse also has an on/off switch to 
help extend the battery life, even though 
we never used this feature. The batteries 
also add a nice amount of weight to 



the mouse. If you prefer a lighter unit, 
however, there's not much you can do 
about it with the Aivia Uranium. 

There are 10 programmable buttons 
on the matte black Uranium, including a 
scroll wheel that tilts to the left and right 
for horizontal panning across web pages. 
The scroll wheel also lets you navigate 
through configuration screens on the 
Aivia Uranium's complementary GHOST 
Macro Station. Seven of the Uranium's 
switches have a metallic graphite sheen 
that really draws the eye. 

We already mentioned the GHOST 
Macro Station, but this is the feature 
that makes the most sense for gamers. 
By default, the unit lets you rapidly 
switch between four DPI settings 
(800/1,600/3,200/5,600), and the 
software can enhance the sensitivity 
further to support up to 6,500dpi. There 
are five profiles you can create and store 
in the standalone unit, which makes 
swapping settings mid-game a cinch. The 
module also provides access to a handful 
of advanced functions, including key 



mapping, hotkey definition, and macro 
creation. When the batteries are running 
low, (there's a percentage indicator on 
the default screen) you can just tether 
the mouse to the GHOST Macro Station 
via USB cable to keep using it while it 
charges. An LED-backlit Aivia logo at the 
bottom of the screen changes colors based 
on the profile in use, so you can always 
tell which settings you're currently using 
without having to wiggle the cursor. The 
GHOST Macro Station's OLED screen 
tilts approximately 20 degrees, and a pair 
of buttons on the unit let you raise and 
lower the backlight intensity. 

With the Aivia Uranium, GIGABYTE 
offers gamers a wireless mouse that doesn't 
force them to compromise on accuracy. 
The GHOST Macro Station is a unique 
yet powerful extra that is designed to 
keep you in the game as much as possible, 
which is an admirable goal for any 
gaming component. And as an added 
bonus, it has a skull on it. We approve. I 



by Andrew Leibman 



Specs: Sensor: Laser (up to 5,600dpi (hardware), 6,500dpi (software)); Body type: Right-handed; 10 buttons; Macros: 5 profiles; 2.4GHz wireless; GHOST 
Macro Station unit; Interface: USB, 2.4GHz wireless 
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Nepton 140XL 

$99.99 
Cooler Master 

www.coolermaster-usa.com 



Cooler Master Nepton 1 40XL 



With the Nepton 140XL and 280L, 
Cooler Master has introduced two 
new additions to its closed-loop CPU 
cooler lineup. We got a chance to check 
out the Nepton 140XL, which features 
a 140mm radiator and comes with two 
140mm JetFlo fans. As you might guess, 
the 280L doubles down with a 280mm 
radiator accompanying the same JetFlo 
fans. Compared to previous generations 
of Cooler Master's closed-loop coolers, 
the Nepton models offer an upgraded 
pump/heatsink and thicker tubing that's 
designed to increase water flow and 
system performance. 

The cold plate is made of pure 
copper and features incredibly thin 
microchannels that are ideal for drawing 
heat away from the processor and 
into the coolant. The pump itself was 
designed exclusively for Cooler Master 
and produces a pump power of 2.9 watts. 
Cooler Master rates the pump for up 
to 70,000 hours and estimates that the 



pump will use 3.6 watts while in use. 
The Nepton 140XL uses corrugated FEP 
(fluorinated ethylene propylene), which 
is a type of material that minimizes 
moisture absorption. 

The Nepton 140XL came with two 
JetFlo 140mm fans that are capable of 
producing a massive 122.5cfm when 
running at full speed. Cooler Master 
indicates that the PWM fans can operate 
anywhere from 800 to 2,000rpm (±10%) 
at a noise range of between 21 to 39dBA. 
At 800rpm, the JetFlo fans still move an 
impressive 54cfm. Cooler Master designed 
the fans with rubber pads on the four edges 
to reduce vibration and noise. Maximum 
static pressure for the fans can reach 3.5mm 
H2O. At a minimum, the pressure is 
0.7mm H 2 0. 

The installation process for the Nepton 
140XL is similar to most every other 
closed-loop cooler, but Cooler Master 
has expedited the process by including 
thumbscrews to secure the fan and 



pumps. The thumb screws are wide 
enough to easily twist by hand. 

Our test system included an Intel 
Core 17-4770K, a GIGABYTE GA- 
Z87X-UD5H motherboard, and a 
GIGABYTE GV-N760OC-4GD 
graphics card. We let the processor 
idle at its stock speed for 30 minutes 
in and it delivered a temperature of 30 
degrees Celsius. To stress-test the CPU 
cooler, we ran two tests separately for 
ten minutes each: POV-Ray 3.7 Beta 
and four instances of Prime95's Small 
FFTs test. In POV-Ray 3.7, the 
maximum temperature reached 68 C, 
while Prime95 pushed the processor to a 
maximum temperature of 70 C. 

The Nepton 140XL is wise choice for 
overclockers, because it can quickly dissipate 
the heat generated by today's processors. 
The good looks and easy installation are 
great bonuses. H 



by Nathan Lake 



Specs: Materials: Copper (waterblock), aluminum (radiator); Fans: 2 140mm (800 2,000rpm); Pump power: 2.9 watts; Warranty: 2 years 

Test system specs: Processor: Intel Core i7-4770K; Motherboard: GA-Z87X-UD5H; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG V1 .0 DDR3- 
1 866; Storage: 1 28GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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Nanofluids dramatically increases the thermal conductivity 
Up to 400W TDP ultra silent powerful cooling 

- Dual radiator designed to maximize the air flow 

- Quadro cooling Heatpipes to optimize heat transfer 

- High-performance built-in water pump to increase flow rate 
Optional 120mm extra fan is available for overclockers 
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Valve Opens The Floodgates 




review 



Look out, Sony, Microsoft, Nintendo 
(and OUYA?). There's a new competitor 
entering the ring seeking a piece of the 
console industry title, and this time it's 
the reigning champ of PC gaming. Valve, 
renowned developer of such franchises 
as Half-Life, Portal, Team Fortress, 
Counter-Strike, DOTA 2, and Left 4 
Dead, recently announced a trifecta of 
products designed to capitalize on one 
another to bring PC gaming to your 
living room. These include SteamOS, a 
Linux-based operating system centered on 
the company's game-hosting software; the 
Steam Controller, a touch-based gamepad 
designed to stand in for the venerable 
keyboard and mouse; and Steam 
Machines, PCs running the previously 
mentioned operating system that connect 
to your TV and entertainment center. 
In this article, we'll be looking at Valve's 
announcements and bring you up to 
speed on how to build your own Steam 
Machine once SteamOS launches. 

But I Already Have A PC 

We wouldn't blame you for having 
a few questions about what Valve is up 
to with Steam Machines. After all, you 
already have a dedicated box that plays 
games from your Steam library; it's called 
your PC. Hooking it up to your TV isn't 
difficult, either, and you have been able 
to use Xbox 360 controllers with many of 
your Steam games for quite a while now. 
So what's new? 

First of all, Valve plans to manufacture 
and sell its own Steam Machines, and 
the firm is currently conducting a 
hardware beta to help determine what 
components make the most sense for 
these units. Valve is shipping out 300 
Steam Machine prototypes with a variety 
of off-the-shelf PC components stuffed 
into a compact and custom enclosure to 



V A LV E I 



© 



When it comes to PC gaming, Valve may be the most powerful company on the planet. 



STEAM 



Steam is Valve's game hosting platform, and come 2014, it's moving into your living room. With the 
introduction of Steam Machines, the company is venturing into the Thunderdome where game console 
makers do battle. Although we don't have any confirmation of retail specs, prototypes Valve intends to 
send to the Steam faithful will include an NVIDIA GPU, Intel CPU, 16GB of DDR3-1600, and more. 
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Valve's upcoming operating system is, at its core, is all about 
entertainment. But you won't be wiping your Windows install to 
replace it with SteamOS. Think of the operating system as the 
foundation for a computer that's designed to be used on the best- 
looking screen, with the best sound, surrounded by your most 
comfortable furniture. It's ideally suited to gaming, watching movies 
and TV, and listening to music, so basically everything fun you do 
with a PC. 



For the games that don't run in SteamOS natively, you'll be able to run 
Steam on your main PC and stream those games to your HDTV through 
your Steam Machine. Streaming games over your home network is one 
of the big reasons low input latency will be so crucial for SteamOS. But 
streaming isn't exclusive to Windows-based PCs, as Mac users will also 
be able to stream their games to a system running SteamOS. Valve is also 
talking to familiar (but unnamed) media services to bring music and video 
to the Steam and SteamOS platform. 



The software is based on Linux and optimized for use on a TV. Like 
Steam's Big Picture mode, which Valve launched last year, SteamOS 
will likely boot to a 1 0-foot III. In fact, the entire OS is built around 
Steam, so chances are good that SteamOS will work very similarly to 
Steam in Big Picture mode. 

When you think of Linux, however, games are probably low on 
the list of applications the platform handles well. For gamers, 
though, performance is the real deal breaker. According to Valve, 
SteamOS has made several advancements in the platform's graphics 
processing capabilities. Furthermore, Valve's programmers are hard 
at work reducing input latency and fleshing out the software's audio 
performance. Of the library of more than 3,000 games currently 
available on Steam, Valve states that hundreds already run on 
SteamOS, and some major titles will be supported starting in 2014; 
Valve will be making announcements on what these titles are soon. 



Putting your Steam library loaded with M-rated titles in your family room 
may make you nervous, but Valve has thought of this, as well. New family 
options will let you only display game libraries for the person using the 
system. And everyone gets their own Steam library. You can also enact 
content restrictions, so your offspring doesn't stumble upon R-rated 
movies, music with explicit lyrics, and violent games. 

Another family-friendly feature lets you share your Steam games with 
others in your household. Family Sharing lets everyone in the house play 
games from one another's Steam libraries, including the saving progress 
without disturbing existing game saves and earning achievements for 
each Steam account. 

Perhaps the best thing about SteamOS is that, when it becomes available, 
it'll be 1 00% free to download and use for both third-party Steam 
Machine manufacturers and end users. 




CPU / December 201 3 31 



HEAVY GEAR 



qualified Steam users between now and 
the end of the year. A few of them (30 or 
less, according to Valve) will go to active 



and influential members of the Steam 
community, but the vast majority of the 
Steam Machine prototypes are going to 



randomly chosen users who performed 
the handful of simple steps required to 
become qualified. As we went to press, 
Valve was no longer accepting users into 
the prototype drawing. Additionally, third 
parties will be launching their own stable 
of Steam Machines. 

Respect The Specs 

When it comes to the specs of the Steam 
Machine, Valve has offered little information 
beyond statements about the SteamOS being 
able to run on a variety of components with 
a range of performance capabilities. But how 
will you be able to play Metro: Last Light 
without a fairly substantial discrete graphics 
card under the hood? According to Greg 
Coomer, a designer at Valve, "Many of those 
users would like to have a way to bridge the 
gap into the living room without giving 
up their existing hardware and without 
spending lots of money. We think that's a 
great goal, and we're working on ways to 
use our in-home streaming technology to 
accomplish it." For these scenarios, you'll 
be able to stream the game from your main 
PC through the Steam Machine connected 
to your TV NVIDIA's handheld Android 
gaming device SHIELD, in conjunction with 
a GeForce graphics card, already does this 
with PC games. Game streaming will also be 
employed to run games that don't play well 
with Linux. 

According to Valve, the Steam Machine 
prototypes will all feature a hefty 16GB 
of DDR3-1600 and GPUs with 3GB 
GDDR5 dedicated for frame buffering. For 
storage, the prototypes will rely on 1TB of 
mechanical storage for storing game data, 
saves, etc., and 8GB of solid-state storage 
that acts as a cache for the most frequently 
accessed data. All units will also ship with 
an internal 450W 80-PLUS Gold power 
supply and fit into a slender box that 
measures 2.9 x 12 x 12.4 inches (HxWxD). 
As we went to press, Valve hasn't unveiled 
the prototype Steam Machine enclosure, 
but just based on the dimensions, it'll be an 
interesting box. Valve has stated that when 
it reveals its design, the firm will also offer 
CAD drawings for users who want to build 
their own or mod the case as they see fit. 




Turn your living room into your own personal Test Chamber (well, minus the acid pools, incinerators, sentry 
bots programmed to kill, and one murderous Al). Valve's Steam Machines will combine with the company's 
homebrew, Linux-based SteamOS to pipe the PC gaming experience directly to your TV. We expect the 
Steam Machines to handle games like Portal with ease, but for more demanding titles, Valve is working 
feverishly to make ultra-low-latency streaming from your gaming PC to the Steam Machine possible. 




Does Valve have a console killer on its hands? We'll know more in 201 4. 
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Steam Controller 

We've talked about the Steam Machines and SteamOS. Finally there's the piece that ties them together with your hands and fingers — the Steam 
Controller. This is a first-party gamepad that is designed and will be sold by Valve. It shares approximately the same shape as the Xbox 360 controller 
that is so popular for playing Steam games today, but it features a handful of significant differences. 

First of all, the thumb sticks you find on a traditional game pad are gone, replaced by a pair of large touch-sensitive trackpads. Input latency is 
paramount for Valve, and although replacing the tried-and-true thumb sticks with trackpads seems insane at first, swiping your thumb around and across 
a surface could be faster than pushing a spring-loaded joystick in any direction. 

Input latency wasn't Valve's only concern. The physicality of moving a joystick (and pressing buttons) has always been superior to touch-screen controls, 
and gamers prefer having the feedback that physical gamepads provide. To address the issue, the firm has integrated a unique haptic feedback system 
into the trackpads which employ dual linear resonant actuators beneath each pad that can vibrate, tick, rumble, and even resonate like speakers to 
produce sound. Each one also acts as a button. According to Valve, the end result is a touch experience unlike any you've ever experienced before, and 
one that delivers much more precise control than you're used to with current gamepads. And Valve isn't just gunning for the FPS crowd with the Steam 
Controller, it claims that RTS, casual, cursor-driven, strategy, adventure, indie, and sim games will all feel right at home when played via this game pad. 
And of course, the trackpads' high resolution control will really help you dominate in shooters. 

Between the two trackpads you'll find a more traditional touchscreen that can be pressed like a button. This screen acts as a context-sensitive button 
or menu, and will display scrolling menus, a radial dial, supplementary info such as a map, and other custom input modes programmed by game 
designers. In Portal 2, for instance, the center touchscreen is divided into four quadrants that correspond to F5, F6, F7, and T, which represent the game's 
screenshot, quick save, quick load, and chat commands. 

All told, there are 16 buttons on the controller, and they've all been positioned with press frequency and ergonomic considerations top of mind. Half of 
those buttons can even be pressed without having to remove the thumbs from the trackpads. If you don't like the particular layout for a given game, you 
can reprogram any of the buttons using a built-in legacy keyboard and mouse mapping mode. And the Steam Controller is totally an optional accessory; 
nothing is stopping you from running a keyboard and mouse from your lap. (We wouldn't recommend doing so while wearing corduroy, though.) 

Game and peripheral designers will also have access to the Steam Controller and free license to tweak the controls and design as they like. The PC has 
such a loyal following largely because it is an incredibly open platform. Valve seems to be honoring this pedigree by making all aspects of its new home 
entertainment platform open, as well. 
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We assume that all of Valve's properties, including Counter-Strike: Global Offense, will be ready on day 
one of the Steam Machines' release, but according to Valve, the company expects to have a heaping 
helping of tentpole titles from third-party publishers available, too. 



The GPU and CPU in these devices will 
vary, however. Some of the prototypes Valve 
ships will come with the NVIDIA GeForce 
GTX Titan, which is a 10. 5-inch- long 
dual-slot graphics card. Other units will be 
outfitted with NVIDIA's GeForce GTX 
780, GTX 760, or GTX 660. The emphasis 
on very capable discrete graphics cards 
seems to suggest that Valve is attempting to 
ensure that as much of the game processing 
as possible occurs on the Steam Machine 
prototype, rather than streamed through 
a secondary PC. These graphics cards, in 
addition to the other specs divulged by 
Valve, suggest that even the entry-level 
Steam Machine prototype will blow the 
next-gen consoles out of the water. Intel has 
locked down the CPU spot. Valve will be 
shipping prototypes with the Intel Core i7- 
4770, Core i5-4570, and other units with 
an unspecified Core i3 processor. 

As you can see, Valve is offering living room 
gamers a Good/Better/Best proposition when 
it comes to Steam Machine hardware. Just 
like the PCs they're modeled after, if you buy 
a Steam Machine (or are lucky enough to be 
selected to receive a prototype) you'll be fiee to 



upgrade, tweak, and modify the system just as 
though you had built it yourself 

So I Have To Buy A Prebuilt PC? 

If you're reading CPU, then chances 
are good you're more than a little 



interested in building your own PC. 
Thankfully, Valve's living room takeover 
leaves room for you to do it yourself. 
Although the required minimum system 
requirements for SteamOS haven't been 
released, Valve has said enough to give 
us plenty of freedom to start cobbling 
together shopping lists. If you build a 
system using the hardware used in the 
prototype, you'll probably be more 
than ready for SteamOS' impending 
launch. But if those components are a 
bit beyond your budget, or if you prefer 
AMD graphics cards and processors, 
don't worry. When talking about the 
specs of the third-party Steam Machines, 
Greg Coomer said, "The hardware specs 
of each of those machines will differ, 
in many cases substantially, from our 
prototype." It sounds like building 
a Steam Machine will be as simple as 
building a Linux system. 

Game Changer 

Rather than releasing another "me too" 
console, Valve's play for the living room 
seem to embrace everything about the 
PC platform that makes it great. That's 
good news for hardware manufacturers, 
DIY builders, and the gaming industry 
as a whole. Gamers, however, may be the 
biggest winners come 2014. 1 




Steam Machines can (and likely will) come in all shapes and sizes. 
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After more than a decade as the 
primary video connector technology 
used in PCs, monitors, and projectors, 
the analog standard VGA (Video 
Graphics Array) was starting to show 
its age. Designed for CRT (cathode 
ray tube) monitors and other devices 
tasked with rendering analog video, 
VGA is afflicted by many of the same 
problems that plague other analog 
mediums; it's subject to interference 
and signal degradation, supports limited 
resolutions, and suffers from poor visual 
quality at unrepeated spans of more than 
approximately 35 feet. The new flat- 
panel displays that were coming out in 
the late '90s were digital, and as such the 
industry needed a standard that could 
bridge the analog/ digital divide and solve 
many of VGA's inherent limitations. 

Something Old, Something New 

In April 1999, the DDWG (Digital 
Display Working Group) released the 
initial specification for a new digital 
interface used to connect a video 
source to a display device, primarily 
in PCs and projectors, called DVI 
(Digital Visual Interface). When the 
standard debuted, analog was still king 
when it came to graphics adapters, 
cabling, media, and sources. Unlike 
the more recent switch from analog 
terrestrial broadcasts to wholly digital 
broadcasts, DVI would have to allow 
digital and analog signals to coexist 
until digital's usurpation of the throne 
was complete. As it would happen, 
this process took a very long time. 
Even today, VGA can still be found on 
new devices. 



d 

digital 




visual interface 



Thoughtful Engineering 

DVI was able to quickly gain 
acceptance and ubiquity due to the 
fact that its ports and cable interfaces 
had dedicated pins for analog and 
digital transmissions. There are 
three operating modes for DVI and 
associated devices; DVI-I (digital and 
analog), DVI-D (digital only), and the 
rarely used DVI-A (analog only) mode. 
DVI ports are most commonly white 
and there are a maximum of 29 signal 
contacts (VGA is limited to 15 signal 
contacts). The eight orderly columns 
of three contacts each primarily 
represent the digital side of DVI's 
capabilities. The remaining five signal 
contacts are arranged as four pins with 
a horizontal blade that divides the two 



pairs; these are predominantly used for 
analog signal transmission. 

Believe it or not, VGA was not a 
hot-pluggable interface, meaning that 
the ground pins were not designed 
to make the first connection when 
plugged in and remain the last pins 
in contact when the plug was pulled. 
For this reason, there was always a 
chance you could damage your VGA 
components by disconnecting or 
connecting them while the system was 
running. DVI connectors were much 
more intelligently designed; the first 
contact is made by the connector shell, 
which, not unlike the D-sub shell of 
VGA connectors, is narrower toward 
the bottom than at the top to ensure 
proper connection. The second pin 
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The DVI interface features dedicated pins that accommodate VGA's analog signals. 



to make contact is the analog ground 
pin (when present), followed by pins 1 
through 24, save pin 14, which carries 
+5V power that enables standby mode 
on DVI monitors. This pin is shortened 
compared to the rest, as are the four 
analog contacts, for red, green, blue, 
and horizontal sync data. 

It's All About The Algorithms 

The digital video transmission format 
used in DVI connections is based on 
Silicon Image's PanelLink technology 
(Silicon Image is a member of the 
DDWG), which is a serial protocol that 
leverages TMDS (transition-minimized 
differential signaling). The technology 
uses an advanced coding algorithm that 
is capable of slashing electromagnetic 
interference, transmitting data over 
copper for distances up to 75 feet, 
and enabling the manufacture of very 
inexpensive cables up to a few meters 
long. Incidentally, the standard most 
consider DVI's successor, HDMI, 
also uses TMDS to get the video and 
audio signals from the source to the 
display. This scheme uses a single clock 
channel and three TMDS data channels 



(RGB) to make up a single TMDS 
link. The algorithm converts 8 bits of 
video data into a 10-bit transition- 
minimized, DC-balanced value. The 
data is serialized, sent to the receiver, 



deserialized, and then converted back 
into its 8-bit form. 

Each TMDS link supports one 
165MHz transmitter and a maximum 
resolution of 1,920 x 1,080 at 60Hz. These 
links are called DVI Single Link, or DVI 
SL. DVI DL, or Dual Link, connections 
double the transmitters (adding six pins 
to the interface), enabling a DVI SL 
60Hz display to run a resolution of 1,920 
x 1,200, or a DVI DL display to run 
resolutions up to 2,560 x 1,600. 

Armed with this information, you can 
accurately determine if the DVI device, 
adapter, or cable supports analog signals 
and dual- or single-link resolutions by just 
examining the pinouts. If the interface 
features the middle pins (pin 4, pin 5, pin 
12, pin 13, pin 20, and pin 21) then it is 
likely a DVI DL unit. If you have a unit 
with four pins separated by a horizontal 
blade, then it most likely supports analog 
signals. If the unit appears to have all of 
the above, then it'll handle just about 
whatever you throw at it. 

DVI In The HD Era 

Many of us think of DVI as a pipe 
designed to transmit strictly digital 
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DVI-I (Single Link) 


DVI-I (Dual Link) 



DVI-D (Single Link) 
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DVI-D (Dual Link) 



DVI -A 



There are more than a few types of DVI ports, and they support a variety of source features. 
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video signals. But the earliest HDTVs 
commonly shipped with a version of 
DVI that included a bolted-on content 
protection scheme, called DVI-HDCP 
(High-bandwidth Digital Content 
Protection). This content protection 
method was incorporated into a new 
standard that debuted in 2002, called 
HDMI 1.0. HDMI is merely a tweaked 
form of DVI that incorporated both 
audio and video signals, added support 
for HDCP, improved YCbCr (an RGB 
information encoding method), added 
CEC (Consumer Electronics Control) 
function support, and wrapped it all 
up with a smaller interface. In the 
following decade, HDMI became the 
go-to audio and video interface for 
consumer electronics, particularly 
among HDTVs. 

Although they share many aspects, 
HDMI differs from DVI in several 
ways. HDMI is 100% digital, which 
means it isn't backward compatible with 
VGA like DVI is. As a predominantly 
computing standard, DVI relies on the 
RGB color model, which divides red, 
blue, and green into 255 intensities, 
from very pale (almost white) to the 



255th value, which is fully red, green, 
and blue. Although HDMI supports 
the RGB color model, it can also render 
YCbCr color mode at sampling rates 
of 4:4:4 and 4:2:2, which are favored 
in Blu-ray Disc and a majority of 



HDTV sources. The first number in the 
sampling rate refers to the luminance 
(blacks and whites of the image) and 
the second two numbers refer to the 
color sampling rates. MPEG-2-encoded 
sources, for instance, have a 4:2:2 
sampling rate in which luminance 
gets more samples than color; this is 
because it has been demonstrated that 
the human eye is more sensitive to 
brightness than to color information. 

Thankfully, you shouldn't need to 
manually configure your DVI display, 
digital projector, or HDTV to use a 
specific color mode or sampling rate. 
That's because digital display devices have 
what's called an EDID (Extended Display 
Identification Data) block that the source 
can read to determine the correct settings 
that correspond to the output display. 
Digital-only DVI (DVI-D) cables are 
interoperable with HDMI, which is why 
you can use a fairly inexpensive DVI- 
to-HDMI adapter with a majority of 
the latest graphics cards to output to an 
HDTV. And because today's HDTVs 
have a 1,080-pixel vertical resolution, a 
single TMDS link is all that's necessary. 
The two formats share a minimum set of 
supported resolutions and frame buffer 




DisplayPort-to-DVI adapters require active circuitry to operate. 
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formats, making compatibility easier 
to achieve. 

Another advantage HDMI has over 
DVI is its support for transmitting packets 
of data, which it uses to relay digital audio 
and video information simultaneously. 



Other features that HDMI supports that 
DVI does not include remote control, 
audio transport, xvYCC, and "deep color." 

Incidentally, some graphics cards include 
onboard audio processors that, when a 
DVI-to-HDMI adapter is connected, 



could output simultaneous audio and video 
just like native HDMI. NVIDIA started 
adding audio chips into its GeForce GTX 
200 series cards (GPU GT21x) to enable 
them to support 8-channel LPCM (Linear 
Pulse-Code Modulation) output through 
HDMI. Many of AMD's Radeon HD 
2000/3000/4000/5000/6000/7000/R9 and 
R7 series graphics cards also feature onboard 
audio logic for 8-channel audio output, 
using either native HDMI ports or DVI-D 
ports with HDMI adapters. 

Although a majority of the digital 
content transported via HDMI can 
also appear on a DVI display, there are 
instances when HDMI content will not 
display properly. These generally fall 
under the umbrella of protected content. 
If Blu-ray Disc media employs HDCP 
flags, then chances are the video will either 
not play properly on DVI displays or it 
will display at a reduced quality. Because 
HDCP compliance is optional, playback 
via DVI varies by title. 

DVI's Replacement 

In 2008, the Video Electronics 
Standards Association (VESA) stepped 
up with DVI's replacement, DisplayPort. 
The new protocol was designed from the 
ground up to handle primarily computer 
graphics. It features a 21.6Gbps interface 
that's able to accommodate greater 
resolution, faster refresh rates, and 
more color depth than even HDMI. 
DisplayPort's interface resembles 
HDMI's, except that its connector only 
has one beveled corner instead of two, 
and DisplayPort's center post is shaped 
like a shallow letter U. Using an adapter, 
you can convert DisplayPort to HDMI, 
DVI, and VGA, but many of these 
conversions will require active adapters, 
rather than the passive adapters that 
made it so easy to juggle VGA and DVI 
or DVI and HDMI. 

But just because its successor is 
here in full force doesn't mean DVI 
is on the verge of disappearing. We 
expect DVI to remain a factor in PCs 
until some new technology gives DVI 
monitor owners a compelling reason 
to upgrade. I 
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upermicro Gaming Hardware 

Q&AWith Supermicro's Don Clegg, 
VP Worldwide Business Development 



QWhen most power users hear 
"Supermicro," they think servers 
and workstations. So why build a 
gaming system now, after 10 years in 
the server business? 

1"^ Supermicro believes that our 
U \J successful 20-year experience with 
server boards, chassis, and server systems 
has helped us to create a superior gaming 
system that will become highly successful 
in the marketplace. The IT industry is 
well aware of the rock-solid reputation 
of Supermicro hardware. Our SYS- 
5038AD-T Hyper-Speed Gaming System 
was designed to extend this reputation into 
the gaming industry. Besides experience, 
reputation, and a high-quality engineer- 
ing team, Supermicro also has close 
partnerships with electronic component 
suppliers; a global footprint; world-class 
manufacturing and logistics capabilities; 
proven management expertise; compatible 
internal systems; an elite, highly trained 
sales force; marketing and product 
promotion prowess; and compatible 
business strategies and culture. Perhaps 
a better question to ask instead of "Why 
gaming systems?" is "Why not?" 

QOnce your team decided to build 
this system, how did the design 
process work? Do you have internal 
people who are into PC gaming, did you 
bring in outside consultants, or did you 
work with component manufacturers to 
nail down a spec? 

1"^ Supermicro used feedback from 
U Uour server and workstation 
customers to design the SYS-5038AD-T. 
We felt that by listening to our 




customers, who over the years have 
helped us become first to market with 
new IT solutions, we could create a 
winning gaming system, as well. 

Gamers are looking for a dependable 
gaming motherboard and system to 
handle extreme applications with 
rock-solid reliability. Supermicro 
tests thousands of board components 
for our server systems, and we select 
only a few that could pass our rigorous 
server-grade quality standards. We have 
leveraged that experience by using these 
same high-quality server components 
for our gaming motherboard and 
system. We also utilized our experience 
with server architecture, physical 
design, airflow, and power efficiency 
to design the SYS-5038AD-T. This is 
what Supermicro refers to as "server- 
level system design." 



QDid your internal design team also 
develop the case's look, and if so, 
how did you come up with it? 

r\ The inspiration for the chassis 
\J \J design came from the live- action 
"Transformers" movies. From the front, 
the SYS-5038AD-T does have that 
awesome kind of look, don't you agree? 

QWhat prompted your design team 
to include the carry handles that 
run along the sides of the top panel? 

1™^ f^We felt that our gamer cus- 

U \J tomers, who often will pack up 
their gear and gaming systems to spend an 
entire weekend of fun with their friends at 
LAN parties, would appreciate the ability 
to easily carry their Supermicro SYS- 
5038AD-T around. Thus we included the 
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convenient carry handles that run along 
the sides of the top panel. 

QHow big are the differences between 
designing a motherboard for a 
workstation or server and designing one 
for a gaming PC? 

There are many differences but 
also many similarities between 
Supermicro's enterprise- and consumer- 
oriented products. Quality and reliability 
are always our first consideration, and 
our common architectures, designs, and 
components reflect this focus. Perhaps 
the greatest difference is the physical 
appearance and mix of I/O interfaces. 
Another difference is the amount of cost 
optimization that is sensitive to the budget 
orientation of the customer. 

QWhat sets the C7Z87-OCE apart 
from other Z87 motherboards on 
the market today? 

The Supermicro MB C7Z87- 
OCE takes full advantage of the 
strengths of Intel's Z87 platform and is 
packed with features near and dear to DIY 
gamers' hearts. A few examples include one- 
touch hardware acceleration buttons (OC1 
gives a 15% boost, OC2 gives a 23% boost, 



and OC3 provides a user-defined hardware 
acceleration), dual Gigabit Ethernet, eight 
USB 3.0 ports (two front, four rear, and 
two via header), 10 USB 2.0 ports (two 
front, four rear, and four via header) and 
eight SATA 6Gbps ports (compared to six 
of each on most boards), dual bootable 
BlOSes, onboard power controls, and an 
LED debug readout. 

The midtower CSE-732G-903B chassis 
includes some standout features, as well, 
including a metal mesh side panel window 
for improved airflow and a blue/orange/ 
purple LED light strip on the side and 
front of the case to illuminate its interior 
and front bezel. Supermicro engineered the 
case with hinged covers that swing open to 
access the two 5.25-inch external drive bays 
and one 3.5-inch device bay. This system 
has space below for two hot-swap 3.5-inch 
HDD bays and four optional hot-swap 2.5- 
inch HDD/SSD bays. Internally, a total 
of three hot-swap 3.5-inch HDD bays are 
also included for easy access. The top of the 
system provides two USB 3.0 ports, two 
USB 2.0 ports, an eSATA port, and analog 
audio ports. 

QDid knowing that some gamers 
like to overclock their PCs affect 
the decisions you made when designing 
this board? 






Supermicro likes to call this 
"hardware acceleration," and the 
answer to the question is, in short, yes. 
The Supermicro gaming motherboard 
C7Z87-OCE provides a gaming plat- 
form with server-grade reliability that 
allows gamers to increase the CPU 
frequency to higher, more stable levels 
when compared to competing systems. 

QWhat can you tell us about the 
power supply that comes with the 
5038AD-T, and how is it different from 
than the average 900-watt unit on the 
consumer market? 

The key features of the Super- 
micro PWS-903-PQ power 
supply are: 

•Universal AC input (100 to 240VAC) 
•80 PLUS Gold-certified by the 80 

PLUS organization for highest power 

efficiency 

•0 to 50 degrees Celsius ambient 
operating temperature 

•Automatic Fault Protection (over- 
voltage, overcurrent, short circuits) 

•Safety-certified with UL/CUL/TUV/ 
CB/CE/CCC/BSMI and FCC class B 

•RoHS-compliant 

•Fully tested and optimized for Super- 
micro motherboards and chassis 

QDo you have plans to develop an 
X79/Socket LGA2011 system, 
as well, now that Ivy Bridge-E is on 
the market? 

Supermicro's experienced engi- 
neering team is now working on 
our next-generation gaming motherboards, 
the C7Z97-OCE and C7X99-OCE. 

QWhat else can you tell us about 
the 5038AD-T in particular and 
Supermicro's gaming products in general? 

Supermicro's strength is the 
stability and reliability of 
our products. We believe the gaming 
community will appreciate our close 
attention to these benefits. H 
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Meet The First Modular Tower System 



Traditional cases, even extended 
towers, have limited options when 
it comes to where you can install 
components. And power users often 
have special requirements (large radiators 
for watercooling loops, numerous fans, 
and so on) that are tough for any case to 
accommodate. The HAF Stacker from 
Cooler Master is a revolutionary system that 
is essentially a set of modular cases that you 
can combine to configure the best chassis 
for your needs. Grommets and openings 
on the top and bottom of each Stacker unit 
give you incredible flexibility when it comes 
to component placement and design. If 
you've ever felt restricted by what your case 
allows you to do, read on to see how Cooler 
Master has freed your design imagination. 

The Ecosystem 

The expandability of the Cooler Master 
Stacker is made possible by a set of chassis 
that you can stack and lock on top of or 
beneath each other. Senior Product 
Manager Jonathon Loo tells us, "Our design 
feedback included individuals who wanted 
to upgrade to 240mm and even 360mm 
watercooling systems, as well as large 
amounts of HDD storage. Current chassis 
have physical limitations with depth, width, 
and height. A chassis expandable by volume 
provides the user additional compatibility 
over numerous upgrade cycles." 

The core chassis module is the HAF 
935. This full tower supports EATX, 
ATX, and mATX motherboards. 
Of course, you'll also have access to a 
traditional set of drive bays and expansion 
slots. There are three 5.25-inch bays, nine 
3. 5-inch/2. 5-inch bays (three provided 
via a modular drive cage), and eight 




Here's just one possible configuration of the HAF Stacker chassis. 



expansion slots. What differentiates the 
HAF 935 from Cooler Master's HAF X? 

"While the HAF X is a large, full tower, 
the HAF 935 s main unit is a mod-tower," 
Loo says. "We designed the HAF 935's 
main unit to be an exact balance of interior 
capacity and minimal vertical height. 
With the stacking function, the HAF 
935 can support two 360mm radiators, 



which exceeds the support of the HAF X 
The HAF 935 main unit has completely 
modular hard drive bays, so you can 
combine these hard drive cages in different 
locations between compartments to open 
up space for any requirement." 

The other two chassis in the Stacker 
lineup are the HAF 915R and 915F, 
so named because the 91 5R has a rear- 
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HIGH-DENSITY COMPUTING 



Micro-ITX motherboards can be installed 
into the HAF 91 5 chassis, and Cooler 
Master told us that a stack of three 
separate 91 5 cases (which can hold a full- 
sized GPU) will be equivalent to the height 
of an average full tower case. As such, 
you can have several high-performance 
systems running in a small space. You 
could install two large liquid-cooling 
radiators in the middle of a triple HAF 915 
stack to split your cooling system among 
two high-end rigs. However you want to 
set the systems up, the HAF Stacker lineup 
offers a simple way for you to have them 
all in one place. 



GAMING POSSIBILITIES 



facing PSU mount (it offers better cooling 
possibilities for GPUs and more storage 
support) and the 91 5F has a front-end 
PSU mount (better cooling options for 
CPU and supports tall CPU coolers). You 
can install a Mini-ITX motherboard in 
either case and still enjoy liquid-cooling 
support for radiators up to 240mm. 
Or, you can opt to fill a HAF Stacker 
915 with up to two 360mm radiators 
for extreme high-end liquid cooling 
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With radiators installed in a 91 5 on the top or 
bottom, you'll have plenty of room for a large, 
decorative liquid-cooling reservoir. 



performance. With a radiator setup, it'll 
be much easier to have separate loops 
for GPUs and the CPU than it would 
with a traditional case. And there's no 
need to force a radiator into the main case 
where it could take up valuable space near 
intakes and vents. 

"On a normal chassis, when cooling 
requirements exceed internal volume, the 
only answer is to buy a larger case," Loo 
says. "A HAF Stacker, with a customized 
water cooling loop, equipped with 
quick-disconnects can be easily upgraded 
with an addition of a 915 unit. These 
915 units can also be quickly removed 
for cleaning and maintenance." 

Of course, the HAF 915 chassis can be 
used for more than just watercooling. Loo 
says, "You can share parts, including hard 
drive cages and I/O components. SATA 
power cables can be routed through the 
cable management holes on the bottom of 
the chassis." 

Build As You Please 

Want to have multiple PCs in one space? 
For example, do you want to build an 
HTPC, rendering machine, home server, 
distributed computing system, or a computer 
to control your home automation? Now, 
a second computer can be 
conveniently built into your 
existing tower, where it can easily 
share the monitor and inputs 
connected to your main rig. 

"Cooler Master is expect- 
ing many extreme or inno- 
vative uses of these systems 
once they become widely 
available," says Loo. "When 
Steam OS is fully released, 
many traditional PC users 
with tower-style chassis will 
downsize to a smaller form 
factor. The HAF 915 is large 
enough to contain their pre- 
existing hardware, but also 
small enough to be innocuous." 

Just some of the most likely 
configurations are a HAF 935 
with a HAF 915 (on the top 
or bottom) that can function 
as a dual PC system and/or 



Ever wanted to set up a gaming server 
or web server for streaming your epic 
gameplay? Or maybe you plan on building 
a SteamOS box. The HAF Stacker is ideal 
for these tasks, because the second box 
will always be close at hand. A HAF Stacker 
build is also ideal for LAN gamers who 
want a space-efficient way to build multiple 
gaming systems into one footprint. Know 
that you'll be sharing space with a friend at 
your next LAN party? Stack your systems 
together and use that extra space for that 
shared case of Mountain Dew. 



performance liquid cooling, a triple system 
with three 915 chassis that's a tall as a 
standard full tower, or an ultra-high-end 
setup with a HAF 935 sandwiched between 
two 915 cases. The simple HAF chassis 
connections let you put these multiple 
systems into a single location, and you 
can upgrade the individual components 
as needed. On the bottom of all HAF 915 
units, you'll find five routing holes that you 
can use for routing SATA, Molex, and other 
cables from one module to the next. The 
largest hole features a rubber grommet and 
can accommodate liquid-cooling tubing. 




The top of a HAF Stacker configuration will look seamless, 
thanks to interchangeable top panels. 
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A HAF 915 module can hold a Mini-ITX motherboard and two 240mm radiators. 



HAF STACKER SPECIFICATIONS 



Motherboard Support 




5.25-inch Drive Bays 



3.5-inch Drive Bays 



I/O Connectivity 



Fans (included) 



Fans (optional) 



Max radiator size 



Expansion slots 



9 (three via modular 
cage) 

2 USB 3.0, 2 USB 
2.0, audio inputs 

1 92mm front, 1 
140mm rear 

2 120mm top, 2 
120mm front, 1 
120mm rear 

1 140mm 



2 USB 3.0, audio 
inputs 

1 92mm front 



6 120mm or 4 
140mm side 



2 360mm 



2 USB 3.0, audio 
inputs 

1 120mm rear 



6 120mm or 4 
140mm side 



2 360mm 



Dimensions (HxWxD: 
inches) 




Power supply location Bottom 



9.25 x 28.8 x 22.75 8.97 x 9.76 x 22.75 8.97 x 9.76 x 22.75 



Even better, Loo says, is that the "HAF 
Stacker has a completely removable I/O. 
This I/O area will be upgraded once next 
generation standards become available." Just 
some of the accessories that Cooler Master 
will offer right away include an extended 
CPU power cable, extended SATA data 
cables, and a clear side panel with a 200mm 
fan built in. Cooler Master also indicated 
that in the future, it will also offer modular 
I/O panels that will let you turn three 
systems on or off. At the present, you'll turn 
each one on or off individually. 

High Air Flow 

"HAF" is short for High Air Flow, and 
you'll have plenty of places to add fans with 
the HAF Stacker system. The 915R comes 
with a 92mm fan mounted behind the front 
panel, and the 915F includes a 120mm fan 
at the rear; either module will support up to 
six additional 120mm fans (or four 140mm 
fans) along their sides. Add in some liquid- 
cooling radiators to the HAF 915 and you 
have a completely separate thermal zone for 
the large, hot radiators you need to cool your 
PC. The HAF 935 includes a 92mm fan 
for a front-chassis intake (you can replace it 
with one or two 120mm fans) and 140mm 
rear exhaust (this also can be swapped out 
for 120mm unit), and you can install an 
additional two 120mm fans to its top panel. 

Cooler Master has also thought about 
how dust could affect the Stacker. "To 
minimize dust, we have dust niters on every 
intake. Even small details, like the interface 
between chassis have been considered; when 
two units are stacked, a dust cover will drop 
down and seal the gap between the two 
parts," says Loo. 

The Modular Tower 

"The benefit of the HAF Stacker is 
that it is not a limited chassis. As a user's 
imaginations, budget or expectations 
change, he can shape his case to the 
limitations of his will," says Loo. We agree, 
as there are so many configuration options 
that it should be relatively easy for you to 
execute the vision you have for your build. 
For more information about the HAF 
Stacker chassis, visit coolermaster-usa.com/ 
microsite/hafstacker . ■ 
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Mod Contest 

As we are often wont to do, CPU teamed up with Intel to hold a case mod contest at the event, and we got a look at some very 
nice mods. The winning mod belonged to Charlie Falcone, one of Emerald City's LANFest coordinators; Charlie sportingly donated 
his prize back to the pool of prizes for the Northwest Harvest food drive raffle. 




J 



LANFest Sacramento Fall 2013 



The Fall 201 3 edition of LANFest Sacramento took place at Intel's Folsom campus (as usual), running from 8 p.m. on Friday, October 
1 1 , to 6 p.m. on Sunday, October 1 3. The 366-seat event included Team Fortress 2, Counter-Strike: GO, and League of Legends 
tournaments; Battlefield 3, Minecraft, World of Tanks, GRID 2, and FTL contests; as well as several console mini-tourneys in the console 
lounge (CoD Black Ops II, Halo 4, NBA 2K1 4, and Madden). PC Junkie Mods' Lee Harrington ran a cable-sleeving workshop, and some 
Intel staffers held an overclocking presentation and then ran an "Extreme Intel Overclocking" contest. 

The overclocking contest, run by John Ryan and David Habedank with help from Lee Harrington, has become a fixture at LANFest 
Sacramento over the last few years. The event pits up to 24 overclockers against one another to produce the best scores in Unigine 
Heaven, Cinebench, NovaBench, SuperPI, and ALLBenchmark CATZILLA. Contestants provide their own hardware and are divided into 
two groups: Class A (Extreme) and Class B (Novice & Intermediate). In Class B, hardware is tightly regulated to ensure a level playing 
field; all participating systems are restricted to air cooling and must run at stock voltages. Class B systems also must run CPUs and 
GPUs from a specific list. 

Class A, on the other hand, is pretty much the Wild West. Anything goes, including any hardware, any cooling methods, and all tweaks. 
All scores in both classes must be verified by an admin, and screenshots must be emailed to a LANFest address for documentation. 




Mod Contest 







or someone who really loves high-performance modded 
PCs, there is probably no better internship opportunity 
than a position at Mnpctech, the Minneapolis-based mod 
shop owned by modding master Bill Owen. Andrew Kjos, a 
comp sci student at the University of St. Thomas, can attest 
to this. 

"I began building and modding PCs when I was 12 years 
old and first started watching Bill's videos on YouTube," Kjos 
says. "Working as Bill's intern, I got plenty of experience 
doing basic mods and making how-to guides. Being in the 
shop alongside Bill while he worked on several incredible 
client builds really inspired and motivated me to take on a big 
project of my own." 

Thus was born Rebel A, this month's Mad Reader Mod. 

Kjos, who began picking up modding skills while working 
with PCs with his dad while growing up, says his love for 
"Star Wars" — he takes care to specify that he's a fan of the 
original trilogy, and we can dig it — made choosing a theme 
for his mod breathtakingly easy. 

Bill Owen, who worked alongside Kjos on the mod, 
elaborates. "We imagined something that would look like 
service equipment for an X-Wing fighter," he says. "We 
both agreed the exterior should look 'battle hardened,' with 
meticulous simulated paint effects. Areas of the exterior were 
airbrushed by Brad Galvin of Dirt Designs Graphic, who 



created multilayered panels with tiny fasteners. The simulated 
engine vents were painted to look distressed from heat." 

The Master-Padawan duo originally named their mod 
"Rebel Alliance CMII," as it's based on a Cooler Master 
COSMOS II, but around the shop they quickly began 
shortening that to "Rebel A," and the name stuck. 

Kjos says they worked on Rebel A in Owen's shop on and 
off over eight or nine months, but says, "I can hardly begin to 
imagine estimating hours." 

Owen, however, has a veteran's detachment and can totally 
begin to imagine. "I'd estimate 80 to 90 hours," he says. 



In that time, the team machined the front bezel intake from 
a 24 x 5.25 x 2-inch block of 6061 aluminum, machined the 
case's new left access panel from clear acrylic, and hand-cut 
the custom 120mm intake fan shrouds and a shroud for the 
Aqua Computer Aquaero temperature display. 

"The Aquaero 5 XT display can do everything but check 
your email," says Owen, "... or can it?" 

They removed the COSMOS II 's signature rail handles 
from the top and bottom of the case, modded the remaining 
panels with ventilated grilles made of Mnpctech's own 
Modder's Mesh, had the chassis sent out for a flat grey 
automotive finish, and built interior shrouds to cover 
everything but the motherboard and GPUs. They designed 
cooling loops for the CPU and 3-way SLI graphics cards, 





machined the billet nameplate at the top of the front panel, 
and dressed up each fan opening along the front with a ring of 
red anodized socket-head screws. 

Owen and Kjos also illuminated all interior and exterior 
vents with programmable LED strips that allow them to 
"change the color and mood" of the mod, dismantled and 
re-painted all of the Scythe Gentle Typhoon 120mm fans, 
and had some exterior elements airbrushed onto the outside, 
including the Rebel Alliance badge on the left side panel. 

Oh, and let's not forget the mod's most distinctive feature, 
the custom-mounted dual reservoirs at the front of the 
top panel. 



radiators, Swiftech pumps, Bitspower fittings, and the 
aforementioned EKX3 150mm reservoirs. 

Bill Owen would like to thank Cooler Master, EK 
Water Blocks, LutroO Customs, and Mayhems Dyes 
for their contributions to Rebel A. He would also like to 
thank photographer Brian D. Garrity of Radar Studios in 
Minneapolis. Andrew Kjos would like to thank Bill Owen for 
his expert help with Kjos' first large-scale fabrication build, 
and for his time as Owen's intern. 

"I want to give special thanks to Bill for his effort and 
support with me over the past few years," Kjos says. "The 
whole experience has been a dream come true." 



Rebel A doesn't just look great, though. Thanks to an 
impressive list of hand-picked components, it runs like a 
champ, too. It contains an Intel Core i7-3930K overclocked to 
4.9GHz, an ASUS RAMPAGE IV EXTREME motherboard, 
32GB of Corsair Dominator DDR3-2133, three EVGA 
GeForce GTX 780 Classified graphics cards, a Cooler Master 
Silent Pro Hybrid 1300W power supply, a 512GB OCZ 
Vertex 4 SSD, and three 4TB Seagate 7,200rpm hard drives 
for mass storage. 

The cooling system consists of an EK Supremacy Elite 
CPU waterblock, an EK R4E Nickel CSQ motherboard 
block, two EK-RAM X4 waterblocks for the DIMMs, EVGA 
Hydro Copper blocks for the GPUs, two Alphacool 480mm 



Give Us Your Mod 



Have a computer mod that will bring tears to our eyes? Email photos 
and a description to madreadermod@cpumaq.com . If we include your 
system in our "Mad Reader Mod" section, we'll send you a cash prize 
and a one-year subscription to CPU. (U.S. residents only, please.) 
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Build Your Own NAS Box 



The purpose of a NAS (Network 
Attached Storage) machine is to 
provide all computers on its network 
with access to stored files. Typically, 
a NAS consists of a collection of off- 
the-shelf PC components, a significant 
amount of storage, and a lightweight 
NAS program that administers access. 
At first glance, our description of a 
NAS sounds remarkably similar to 
October's Power User Project, which 
was how to build a DIY home server. 
Both can utilize inexpensive or even 
outdated hardware, yet still deliver 
excellent results for home users, 
and building them is simple enough 
to complete in a few hours. The 
primary difference between a home 
server and a NAS is that the former 
is considerably more flexible in terms 
of what it can do, such as game and 
application hosting, serving email and 
web pages, and web traffic filtering 
and monitoring. A NAS, on the other 
hand, is laser-focused on file hosting 
and will offer faster data access, more 
simplified setup and maintenance, 
require fewer resources, and can 
even be run from a USB flash drive. 
If you've ever wanted a versatile yet 
inexpensive way to share files with the 
computers on your network, read on. 

Remote Access Roadblocks 

As we mentioned in our home server 
tutorial, you need to factor in your ISP 
when trying to decide what you want 
your NAS box to be able to do. A vast 
majority of ISPs employ periodically 
changing WAN IP addresses (dynamic 
DHCP) for residential Internet 
accounts. This effectively makes your 
NAS invisible from outside the LAN, 
which is great for security purposes, 
but awful for remote file hosting. In 




order to be able to access your NAS via 
the Internet, you may need to contact 
your ISP and sign up for a static IP. 
Many ISPs charge extra for static IPs, 
or require you to upgrade to a business 
account in order to take advantage 
of the feature. If remote access (via 
FTP, for instance) is important to you, 
check with your ISP to see what your 
options are before proceeding. 

A Really Big Folder 

Essentially, a NAS appliance is little 
more than a bunch of hard drives. 
That being said, you still need a 
motherboard with a storage controller 
and SATA ports, a NIC, a processor, 
memory, an enclosure, fans and a CPU 
cooler, and a power supply to make it 
all work. But before you start planning 
out your purchases, you need to think 
about the NAS software you plan to 
use. For our tutorial, we're planning 
to build a NAS box using FreeNAS, 



a lightweight operating system 
based on FreeBSD that's purpose- 
built for network storage hosting 
and management. The distribution, 
maintained by hardware vendor 
iXsystems, supports a variety of file 
systems, making it ideal for anyone 
running networks with Windows, Mac 
OS X, UNIX, VMWare, and DLNA 
devices. FreeNAS also supports a 
variety of modern and legacy hardware, 
but if you choose another NAS 
operating system, check its system 
requirements before moving forward. 
FreeNAS shares many of the hardware 
stipulations of most BSD distros. 

Storage. As you'd imagine, the 
storage devices are the most crucial 
components that will go into your 
NAS box. Additionally, a primary 
reason to run a NAS is to enjoy a 
certain amount of data security, 
typically through RAID. For these 
reasons and more, it's important to 
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You can use a web browser to configure FreeNAS from any PC networked to it. 



actually spend some money on your 
hard drives and not just rely on 
a stack of disused IDE drives. In 
addition to high capacities, look for 
drives with long warranties, at least 
three years. There are even a handful 
of consumer-grade (read: affordable) 
hard drives available with firmware 
tuned to 24/7 operation in small one- 
to five-drive NAS boxes. You may 
not be able to find workload capacity 
ratings for these consumer-oriented 
hard drives, but those that do list 
this specification will hover between 
120TB and 150TB per year, which 
is impressive considering data center- 
grade NAS drives ship with 180TB 
per year workload ratings and tend to 
cost significantly more as a result. At 
a minimum, you should run a RAID 
1 if any of the data in your NAS is 
critical, which requires at least two 
drives to implement. We recommend 
running a RAID 5 in your NAS, which 
requires at least three hard drives. 
Another NAS-friendly feature to have 
is a hefty amount of cache, preferably 
up to 64MB or more. Server-grade 
storage that uses the SAS (Serial 



Attached SCSI) interface is also an 
option if you have the budget for it. 
These drives support error reporting 
and recovery and allow multipath I/O 



to devices, which provides additional 
redundancy to the storage subsystem. 
Keep in mind, your other component 
choices will be affected, particularly 
the motherboard or standalone storage 
controller, if you decide to go the 
SAS route. Also note, for maximum 
flexibility, make sure the hard drives 
that will comprise your RAID are 
identical in capacity and features. It's 
true that FreeNAS' ZFS file system 
can essentially build a RAID array out 
of any mishmash of storage types, but 
fewer wild cards in your system will 
generally translate to greater reliability. 

Storage controller. The second 
most important component of 
your homegrown NAS is the storage 
controller. For most situations, this 
will be the storage controller(s) built 
into the motherboard. If you're using 
a motherboard salvaged from an older 
system, your options may be limited; 
try to find a board that supports the 
features of your new hard drives. A 
6Gbps SATA controller with a handful 
of RAID options is ideal. Most NAS 
boxes tend to be read-heavy, so a RAID 
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If you don't see the menu tree in the left pane, your web browser may not be compatible with FreeNAS. 
For best results, try using Chrome or Firefox. 
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5 setup, striped with distributed parity, 
is a good choice for a NAS. If your 
motherboard isn't up to snuff, then you 
may need to purchase a PCI- or PCI- 
e-based storage controller. They are 
available in low-profile expansion cards 
that host two or more SATA ports, 
and 2 and 4-port cards can be had for 
between $30 and $100. 

Memory. It's not necessary to 
have a lot of memory in your DIY 
NAS box, but to keep FreeNAS 
running smoothly, you should have 
at least 1GB of RAM per terabyte of 
storage you plan to maintain. For the 
best results, look for ECC (Error- 
Correcting Code) memory, but make 
sure your motherboard supports 
it first. ECC memory can scan for 
errors and request that corrupted data 
be resent to memory. After doing a 
little research on your own, you may 
determine that ECC memory is what 
you want to go with, and affordable 
motherboards that support ECC 
memory are readily available. 

Motherboard. When it comes to the 
motherboard, we've already covered the most 
critical technologies you'll need to get the 
most out of your NAS. For the most part, a 
desktop-grade motherboard will be sufficient. 
Make sure it has one or more vacant PCI 
or PCI-e slots if you need one or more 
aftermarket storage controllers. Take a close 
look at the LAN port. Gigabit Ethernet is 
the fastest protocol, but if any device on the 
network is running at 10/100, everything 
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You'll see a red alert icon until you disable the 
alert or change the username and password. 



else will be forced 
to operate at that 
speed. If the built-in 
LAN controller is 
10/100 but the rest 
of your network 
is Gigabit, make 
sure there's a PCI or 
PCI-e slot available 
and then pick up 
an inexpensive 
aftermarket NIC. 

Processor. A 
NAS device does not 
require much in the 
way of a CPU. This 
is why repurposing 
old hardware 
is so common 
among DIY NAS 
implementations. 
Even a well-worn 
Pentium 4 could be 
sufficient. There will 
be some performance 
advantages that come 
with a more capable 

processor or two, 

but unless you have 
ready access to a 

dual-processor system, you won't see enough 
benefit to justify the expense of buying a 
new high-end processor or dual-processor- 
based system. As with servers, your NAS 
performance is much more sensitive to the 
network bandwidth. 

Cooling. Hard drives can pump out a 
considerable amount of heat. Because the 
hard drives in your NAS will be running all 
day and night, potentially handling calls from 
multiple systems, they will heat up. Make 
sure your chosen enclosure offers excellent 
ventilation and features multiple intake 
and exhaust fans to keep temperatures 
manageable. Additionally, a large 
aftermarket CPU cooler can reduce 
operating temperatures by as much as 
ten degrees or more, which will help 
keep all of your components humming 
along for a long time. 

Support. Although our goal with 
this article is to give a little guidance to 
those building their own NAS, if your 
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The reporting tab displays useful statistics including uptime, disk space, 
and system load. 



data is mission-critical for a business 
or organization, consider purchasing a 
professionally designed and supported NAS. 
At the very least, look into getting a service 
contract with a firm that can troubleshoot 
problems to help you keep the system 
online for as long as you need it. 

Extras. For the NAS itself, a moni- 
tor, keyboard, and mouse are typically 
not necessary once you've completed 
the initial configuration. 

Take A Hike, RAID 

FreeNAS supports a file system called 
ZFS, which is capable of creating a 
software-based RAID array that offers 
data integrity and can prevent the silent 
data corruption that is common with very 
large and very fast data bases. If you plan 
to run FreeNAS with ZFS, then make 
sure you set up your hardware RAID as 
a JBOD array. This is because although 
ZFS can still detect errors and corruption 
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interface with the NAS. 



in the RAID array, the storage controller 
will often prevent the file system from 
making the necessary changes. 

Setting Up FreeNAS 

Yes, you can create a NAS with 
a full operating system, but choosing 
Windows, Linux, or a commercial server 
OS such as Novell will dedicate resources 
to other services and features that you'll 
never utilize while running a NAS. 

To dive into FreeNAS, visit www. 
freenas.org/for-home and then click the 
Download button in the upper-right 
corner of the page. Submit your email 
address to access the download page and 
then click the download button that 
corresponds to your desired version. 
We snagged the 64-bit ISO. (If you're 
running a P4 or a similar 32-bit CPU, 
make sure to download the appropriate 
version.) FreeNAS is what's called a 
running image, meaning it runs from 
a compact flash card, USB flash drive, 
or optical disc media. You can install 
FreeNAS on a hard drive, but you will 
lose access to that device, no matter how 
much storage capacity is on the device. 



We opted to install FreeNAS onto a 
4GB flash drive. We downloaded 7-Zip 
( www.7-zip.org) to extract the USB 
disk image, and to make the flash drive 



bootable, we used Win32DiskImager 
( Iaunchpad.net/win32-image-writer) . Once 
everything was ready, we took the FreeNAS 
flash drive to our test rig, unplugged the 
existing OS drive and swapped it with 
an empty HDD that will stand in for 
our NAS repository, and plugged in our 
FreeNAS USB drive. We booted the 
PC, accessed the BIOS, made the flash 
drive the primary boot device, and then 
rebooted the PC. After a relatively brief 
boot sequence, the FreeNAS system 
displayed the IP address URL that we 
could type into the web browser of another 
networked PC to access the configuration 
utility. We moved to a secondary test 
unit, entered the URL, and immediately 
saw the FreeNAS configuration utility. 
Unfortunately, when using Internet 
Explorer, the configuration utility leaves 
all options in the left pane blank. We used 
Chrome from here on out, but FreeNAS. 
org also recommends Firefox. 

Our first task was to change the user and 
set up a password, which we accessed by 
clicking System, Account, Change Admin 
User, and Change Password, respectively. 
A flashing red alert icon will display until 
you perform these tasks. You can configure 
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Enabling console messages in the footer can help you troubleshoot problems that arise. 
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the system to send the admin user an 
email whenever an alert occurs, but we 
skipped this step. The FreeNAS tutorial 
recommends enabling console logging, 
which you can do by clicking System, 
Settings, Advanced, and then clicking the 
Show Console Messages In The Footer 
option. Click Save to continue. 

Finally, to configure the storage, 
we created a ZFS volume by clicking 
System, Storage, Active Volumes, and 
then clicking ZFS Volume Manager. We 
selected option 5, which formats the drive 
and sets up a fresh ZFS-striped volume. 
To keep things simple, we configured our 
NAS for anonymous access, but FreeNAS 
has plenty of user account and group 
restrictions you can institute. 

To start, we clicked Account, Users, 
and Add User, then typed guest in the 
Username field, browsed to the volume we 
created in the Home Directory section, and 
clicked a checkbox to disable logins. Next, 
we associated the guest account with the 
volume to be shared by clicking Storage and 
Volumes, then expanding the volume we 
created and clicking Change Permissions. 
For the Owner (User) and Owner (Group) 
fields, we selected guest. We then clicked 
all the checkboxes for Read, Write, and 
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FreeNAS permissions can be as open or restrictive as you want. 



Execute, clicked the Windows radio button 
for Type Of ACL (because only Windows 
machines would be accessing our NAS), 
and then clicked Change. 

Next, we created a CIFS (Common 
Internet File System) share by clicking 
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The ipconfig command gave us the IP address for the client PC, letting us add it to the whitelist. 



Sharing, Windows (CIFS) Shares, and 
then Add Windows (CIFS) Share. We 
named the share "freenas," browsed 
to the volume to be shared to set the 
Path, selected the checkboxes for Allow 
Guest Access and Only Allow Guest 
Access, and then typed the client 
PC's IP address into the Hosts Allow 
field and clicked OK. We obtained 
this by typing ipconfig at Windows' 
command prompt. Then we configured 
the CIFS service in Services, CIFS 
by selecting "anonymous" for the 
Authentication Model and "guest" for 
the Guest Account. We then selected 
the Allow Empty Password and Enable 
Home Directories checkboxes. For 
the Home Directory, we browsed to 
the volume we created previously. All 
that was left to do was start the CIFS 
service by clicking the Services menu 
and then Control Services. To do this, 
just click the CIFS switch and after a 
moment it'll go from Off to On. 

To access the NAS, all we had to do was 
open up Windows Explorer, navigate to 
Network, FREENAS, and then double- 
click the folder we created. I 
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Zalman's Reserator 3 Max Flips The Script 



e ve reviewed a lot of closed- 
loop CPU coolers this year, 
and most offer fairly similar 
designs. The typical affair includes a 
plain Jane black radiator with tubing 
that runs to a pump/heatsink unit that 
generally resembles a hockey puck. 
There are some variations on this 
theme, but not much innovation. 

Zalman breaks this trend with the 
Reserator 3 Max. For example, the 
radiator actually consists of separate 
inner and outer radiators shaped in 
a spiral pattern. Zalman also utilizes 
nanofluid refrigerant inside the 
Reserator 3 Max's cooling loop. What 
are nanofluids? We'll give you a hint: 
It's not the marketspeak you're used 
to hearing. 

A Cool Coolant 

"Nanofluid is the incorporation 
of extremely small nanoparticles 
in the coolant," says Richard Ahn, 
product manager at Zalman. "This 
increases performance by increasing 
the thermal conductivity of the 
coolant." Nanoparticles are able to 
increase thermal conductivity because 
the microscopic solid particles have 
greater heat transfer than water alone. 
The nanoparticles are so small — 
we're talking billionths of a meter — 
that they don't suffer from the same 
issues you'd expect from a solid- 
liquid mixture, such as clogging and 
settling, which can create blockages 
and pressure drops inside a cooling 
loop. The nanoparticles are also small 
enough that they won't damage the 




Zalman's new Reserator 3 Max looks cool while cooling your CPU. The built-in fan and heatsink/pump 
unit both feature blue LEDs. Plus, the overall design of the entire unit is an intriguing departure from 
what we've seen in many other closed-loop liquid-coolers. 



tubing and other internal parts of the 
liquid-cooling loop, so you won't need 
to worry whether the particles are 
wearing the tubing thin. Independent 
researchers have been able to use 
nanofluids to improve heat transfer by 
up to 40% vs. conventional liquid. 

The Cooling Path 

Traditional closed-loop kits 
typically utilize a single radiator made 
of aluminum fins. Ahn tells us, "We 
opted for a dual radiator design for 
maximum cooling efficiency and 
thermal capacity. With dual radiators 



we can dramatically increase the 
surface area of the radiator as well as 
plot a more efficient cooling path for 
the coolant to flow through." 

The Reserator 3 Max's radiators are 
pure copper, as well. If the shape of 
the dual radiators seems familiar, it's 
because it's very similar to the circular 
shape of Zalman's popular CNPS 
(Computer Noise Prevention System) 
heatsink/fan CPU coolers. Ahn says 
that "We've been receiving a lot of 
positive feedback from our fan base 
regarding their love for the classic 
Zalman 'Omega' heatsink shape and 
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With the inclusion of micro fins, we are 
able to dramatically increase the thermal 
conductivity of the cooling dlock, - Ahn 



how they are very pleased to see this 
design be implemented into a closed- 
loop liquid-cooling solution." 

Inside the radiator, there are 
two copper heatpipes that make up 
Zalman's Quadro cooling path system. 
In this implementation, the heat from 
the nanofluids is distributed over two 



heatpipes that are split into upper 
and lower sections, creating four 
paths for the coolant to flow across 
the radiators. According to Ahn, 
"The Quadro cooling path system is 
the most efficient and effective way 
for the coolant to flow through our 
dual radiator structure. Through our 



internal testing process, our Quadro 
cooling path is four times as effective 
compared to traditional methods." 
Like a conventional radiator, a 
fan blows air over the radiators to 
remove heat. 

Micro Fins For The Win 

With the Reserator 3 Max, Zalman 
has engineered micro fins into the 
pure copper base of the waterblock. 
"Since the block comes in direct 
contact with the CPU itself, it is 
very important to maximize the 
heat transfer rate between CPU and 
cooling block," says Ahn. "With the 
inclusion of micro fins, we are able 
to dramatically increase the thermal 
conductivity of the cooling block." 
Micro fins on the inner part of the 
cold plate improve heat transfer 
because they give the liquid coolant a 
larger surface area to absorb heat. In 
this way, the micro-fins are similar to 
the tall heatsinks on an air CPU cooler 
or the large heat spreaders on high 
performance memory. 

Performance & Noise 

When it comes to noise, closed- 
loop cooling manufacturers need to 
be concerned about both the fan and 
water pump. "The built-in pump 
within the waterblock is specifically 
designed for maximum output and 
minimum noise," says Ahn. "The water 
pump is able to transfer 90 liters of 
liquid every hour, and that really helps 
to speed up circulation of coolant 
for optimized performance while 
remaining whisper silent." 

Zalman designs the Reserator 3 Max 
with a single 120mm PWM fan that 




Nanofluids within the cooler help to improve thermal conductivity using small, thermally efficient 
particles that are a billionth of a meter in size. 




Welcome to the circles of trust. There are two radiators made of pure copper with the Reserator 3 Max, 
which helps the cooler dissipate heat quickly and effectively. 
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Stripped of its fans and fins, you can see the unique shape of the Reserator 3 Max's two copper 
heatpipes. The heatpipes help set the foundation for the cooler's dual radiator design. There are 
four paths for heat to transfer onto the pure copper fins. 



SUPERB THERMAL GREASE 



With the Reserator 3 Max, Zalman gives 
you a tube of its ZM-STG2M thermal 
grease. Zalman rates the grease's thermal 
conductivity at 4.1 watts per meter kelvin. 
The ZM-STG2M is stable at temperatures 
as low as -40 C and as high as 1 50 
degrees C (302 degrees Fahrenheit). 



can operate from 1,000 to 2,200rpm. 
When your PC is idle, the fan will 
hum along at a mere 18.9 dBA, which 
should disappear into the background 
noise of a normal room. 

Under full load, the Reserator 3 Max's 
fan will speed up to 2,200rpm to ensure 
that your CPU receives the cooling 
necessary for top performance. Zalman 
estimates that the fan will operate at 
36.6 dBA when system is under 
maximum load. Zalman indicates that it 
can dissipate up to 400 watts of heat. 

"The Reserator 3 Max's fan and 
radiator shroud design helps create an 
induction of the airflow inside the case, 
increasing overall internal air movement 
and increasing the cooling efficiency 
of the motherboard and VRM, as well 
as other components such as system 
memory," Ahn says. As such, the built-in 
fan can complement the existing airflow 
inside your case. If you need more 
cooling, you can also pair the Reserator 



3 Max with a second 120mm fan (sold 
separately), which many cases already 
offer for rear panel exhaust. 

Compatibility 

Many high-end closed-loop CPU 
coolers are built with large radiators, 
such as 240mm and 280mm models, 
and require multiple fans in a push-pull 



configuration for ideal performance. 
The Reserator 3 Max is comparatively 
small, and Ahn adds, "Any case with a 
rear or top 120mm fan mount will be 
compatible with this liquid-cooler." 
Zalman also includes universal parts that 
will let you use the kit with current Intel 
or AMD desktop processors. The support 
list for Intel-based motherboards includes 



The Reserator 3 Max's fan and radiator shroud 
design helps create an induction of the arflow inside 
the case, increasing overeJI interneJ ar movement 
and increasing the cooling efficiency of the 
motherboard and VRM, as well as other 
components such as system memory - Ahn 
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LGA775/1 150/1 155/1 156/1366/2011 
sockets. With an AMD motherboard, 
you'll be able to use the Reserator 3 Max 
on AM2/AM2+/AM3/AM3+/FM1/FM2 
sockets. Like any closed-loop cooler, 
the Reserator 3 Max will never require 
you to replace the coolant or perform 
regular maintenance to ensure optimal 
functionality. 

It's Got The Look 

Of course, Zalman didn't forget about 
how the kit will look once it's installed 
inside your case. Both the built-in fan and 
the heatsink/pump unit feature a bright 
blue LED, which will give your system 
an awesome glow that you won't get from 
any old closed-loop cooler. Zalman also 
added black pearl nickel plating to the 
exterior of the dual radiator, making the 
cooler look extra sleek and preventing 
corrosion at the same time. 

"If you are a power user looking to 
squeeze every bit of juice out of your 
PC and want to look good doing it, this 
product is for you," Ahn says. Based on 
the evidence we've seen, we're inclined 
to agree. I 



COOL SPECS 


Zalman Reserator 3 Max 




Cooling capacity 


400 watts 


Fan size 


120mm 


Noise level 


18.9 to 36.7 
dBA 


Fan speed 


1 ,000 to 
2,200rpm 


Material (waterblock) 


Copper 


Material (radiator) 


Copper, black 
pearl nickel 
plating 


Radiator dimensions 
(inches, HxWxD) 


3.1 x 5.7x4.7 


Heatsink/pump 
dimensions (inches, 
HxWxD) 


1.5x3.3x2.8 




Micro fins on the inside of the cold plate help to improve heat transfer to the nanofluids. 




When an aesthetic touch offers a practical benefit, you get the best of both world. The black pearl 
nickel plating on the Reserator 3 Max's copper is a perfect example. It helps to protect against 
corrosion and offers a finished look, too. 
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Install The Windows 8.1 Update 
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With Windows 8, Microsoft bet 
big on different. Not only 
is the UI radically different from 
previous versions of Windows, 
favoring touch-inspired gestures 
and a tiled Start screen, the first 
Service Pack for the new OS isn't 
even being referred to as such. This 
is a point-one update, Microsoft's 
first big fix for the operating system, 
and uncharacteristically, the firm is 
focusing a considerable amount 
of attention on the UI. When you 
move from Win8 to Win8.1, you'll 
discover that the tweaks here and there 
appear to be designed to simplify 
the transition for new users and ease 
multitasking. In this article, we'll walk 
you through the steps involved in 
installing Win8. 1 . 

Not Your Typical Update 

In the past, Microsoft's Service 
Packs would install via Windows 
Update. Windows Update is in Win8, 
but as we went to press, you could 
drag your mouse to the bottom-right 
corner of the screen, click Settings, 




Begin your upgrade process by launching the Windows Store to access the update. 



Change PC Settings, and Windows 
Update, and then click Check For 
Updates until you were blue in the face 
and Win8.1 wouldn't show up as an 



This is a point-one update, 
Microsoft's first big fix for the 
operating system, and 
uncharacteristbculy the firm 
is focusing a considerable 
amount of attention on the UI 



option. For now, Microsoft is pushing 
the software via the Windows Store. 
As long as you're running a qualifying 
version of Windows and the operating 
system is fully up-to-date, then just 
click Store at the Start screen and 
the update should be one of the first 
things you see on the homepage. Note 
that even if you installed the Win8 
Preview, you should still be able to 
see the finalized update on the Store 
homepage and be able to install it. 

I Can't Find The Update 

Microsoft reports that there are a 
few reasons the Win8.1 update may 
not appear for you in the Store. One 
reason is due to an issue affecting a 
select number of Surface RT users, but 
at press time Microsoft was working on 
solving this problem. 



64 December 201 3 / www.computerpowemser.com 



LOADING ZONE 



SOFTWARE TIPS 6 PROJECTS 



© Windows 8.1 Pro with Media Center 



p Term 1 : If you \-,:, ro. Wr-c-l j-trm r.' 



You can keep working while the update is downloading. We'll let 
you know when it's time for the next step. 



Sc'iGtc^i i:YL"iywhcie 

with Liirvq smart search, yoit 

everything — irom your PC, your 
apps, and the web— and act on 
search results, right aiw, Flay a 
sonq, call a friend, open an app. 
or get to your favorite- site. Just 
search and do. [Certain features 
ilable 



Oanrtumi xtx. lAi OE 

' .1! UKTOUIt 

Lojiyrnjtit ZQi McroMlt 




& Ixll 








n 





aSiralty so you'll hflvp tSiprr 
^rywhsr*?— even nn snorter PC nr devif*. rtriri they'll hp sjrfp it something -tiajifwrK to yOUl PC. 



The Download page offers a few details about what you can expect when you upgrade to Win8.1 . 



As hinted at above, another reason 
you may not see the update is due 
to the fact that your computer is 
in need of an update. In particular, 
your PC needs the update labeled 
"KB 2871389" in order to allow the 
Store to display the update. Having 
Automatic Updates enabled is the best 
way to ensure you get the appropriate 
updates, but you can also manually 
add this vital component by launching 
Windows Update, clicking Check For 
Updates Now, and then clicking View 
Details. From here you can choose KB 
2871389 and any other updates you'd 
like to install and then click the Install 
icon. Following the update and any 
necessary reboots, you should be able 
to access Win8.1 from the Windows 
Store homepage. 

The version of Windows you're 
running may also account for your 
blocked access to the Win8.1 update 
from the Store. If you have Win8 
Enterprise or any edition of Windows 
installed by KMS activation (Key 
Management Services, volume licensing), 
or your OS was installed via an MSDN 



(Microsoft Developer Network) ISO and 
activated using multiple activation keys, 
then Win8.1 won't be accessible for you 
from the Store. 



If you installed the 
Win8.1 Preview, you'll 
need to replace it with 
this full version before 
January 2014. After that 
date, the Win8.1 Preview 
will be shut down and 
you may lose access to 
your system until you 
switch to the official 
update. As long as you 
installed the Preview from 
the Windows Store, you 
should be able to follow 
the instructions below 
to download and install 
Win8.1 over the Preview. 

If, on the other hand, 
you installed the Preview 
by booting from an ISO, 
you'll need to either 
purchase a Windows 8.1 

Pro license, or completely 

remove the Preview 
from your PC before 
continuing. The best removal strategy 
is to perform a PC refresh. To access 
this option, go to the Start screen and 
type refresh, then click Settings in the 
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® Installs 



Windows G.1 Pro with Media... 



Downloading the substantial update could take a while, depending on your connection speed. 
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search locations on the 
right side of the screen, 
click Refresh Your PC in 
the results, and follow the 
onscreen prompts. The 
refresh will leave your 
personalization settings 
and files intact and keep 
your Windows Store apps, 
but force you to reinstall 
programs you installed by 
disc or from websites and 
reset some general settings 
to their default values. 
To help you rebuild your 
program library, the 
system will place a list 
of the applications that 
were removed on your 
Desktop. Once the refresh 
is complete, you can 
proceed with installing 
Win8.1 via the Windows 
Store. 



® Installs 



Please restart your PC to continue installing Windows 8.1. 




At this point you can walk away for about an hour or follow the progress while it installs. 



Update Refresher 

There are quite a few new things 
going on in Windows 8.1, but several 
things will remain the same. Your files, 



user accounts, and settings should all go 
untouched. Your Start screen apps will be 
wiped, but you can quickly access your 
app library from the Store and restore 




During the last phase, Windows automatically restores your apps. 



them all at once. Most (if not all) of 
your Desktop apps will remain intact. 
During the update process, you may be 
notified if any of your apps won't make 
the jump to Win8.1 
and the system might 
display information 
on how to get them 
working again. For 
example, you might need 
to install an updated 
driver or download the 
latest version of a given 
application. To make 
sure your devices will 
all work beforehand, 
check the Windows 
Compatibility Center 
( tinyurl.com/oadlq37) . 

While the update 
installs, you'll still be 
able to use your PC, 
but make sure to save 
your work before it 
restarts. When the 
system boots, it could 
take between 20 minutes 
to an hour to fully 
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You'll know all went well when you see the new Start button in the lower-left comer of the screen. 



install the update. Any time you 
install a major update like this, 
it's a good idea to go through a 
checklist of safety precautions, 
including creating a new backup, 
connecting to the Internet, rebooting, 
and checking for any additional 
updates via Windows Update. If 
you're updating a laptop, plug it in to 
ensure the device has enough power to 
complete the operation. 

The Point One Process 

If you don't have to worry about 
any of the above, just go to the Win8 
Start screen, click Store, and then click 
the large Update To Windows 8.1 
For Free tile. On the following screen 
you'll see the version of Win8 you're 
currently running, a handful of new 
features (such as Bing Smart Search, 
Internet Explorer 11, and the return 
of the Start button), and a handful of 
links to sites that can give you more 
information. 

One of those links offers a list 
of Win8.1's minimum system 
requirements, which begin with a 
1GHz processor that supports PAE 



(Physical Address Extension, support 
for 4GB or more of memory), NX (NX 
processor bit, a malware thwarting 
technology), and SSE2 (Streaming 
SIMD Extensions 2, an instruction 
set supported in modern Intel and 
AMD processors manufactured since 
2003). You'll also need at least 1GB 
of RAM for the 32-bit version or 2GB 
of RAM for the 64-bit version, 16GB 
(32-bit) or 20GB of storage (64-bit), 
a screen resolution of at least 1,024 



x 768, and a graphics 
adapter that supports 
Microsoft DirectX 9 and 
runs with a WDDM 
(Windows Display Driver 
Model) driver. Keep in 
mind, these requirements 
are identical to Win8's, 
so if you're running the 
core OS, then this update 
should install and run 
just fine. 

On our test system, 
which is running a retail 
version of Windows 8 Pro, 
the update was 3.42GB in 
size. To proceed, just click 
Download. Download 
time for that much data 
will vary depending on 
your connection speed, 
but it took our test 
machine about 20 minutes 
to get it all. Thankfully, 
you can continue to use your computer 
while it downloads, just like you can 
when installing any app from the 
Store. Following the download, your 
PC will begin to install the update 
immediately. After a short period, 
you'll get a message stating that the 
computer needs to restart to resume 
updating. Now is a good time to save 
whatever you're working on and close 
any running programs and apps. You 
can click Restart Now to proceed to the 



. . , just go to tho Win 
Start screen, click Store, 
and then click the large 
Update To Windows 8,1 

For Free tile, 
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, , , some of the networking 
features of Win8,1 won't 
work without a linked 
account such as SkyDrive 
access and Internet- dased 
file sharing, 



next step or allow the timer to expire 
to automatically restart the system and 
resume the installation process. 

The remaining portion of the 
process is fairly automated. Upon 
reboot, the system will go through 
several phases, including Setting 
Up, Getting Devices Ready, Getting 
Ready, Applying PC Settings, Setting 
Up A Few More Things, and another 



Getting Ready (no kidding). After a 
few minutes, you'll see the Windows 
8.1 License screen; read through 
it and then click I Accept to move 
on. The Settings screen is next; your 
options are to Use Express Settings or 
Customize. Express Settings include 
such things as allowing Windows to 
automatically seek out and connect to 
devices and content on the network 



and install updates, as well as enabling 
Internet Explorer's Do Not Track 
feature, malware protection, and 
page prediction feature (this helps 
preload webpages and sends your 
browsing history to Microsoft). It 
allows Windows to "send information 
to Microsoft to help improve its 
software," enables Bing features in 
Windows Search, and grants Windows 
and apps permission to use your 
name, account picture, advertising 
ID, and location. If you're cool with 
all the above, then click Use Express 
Settings. If not, click Customize and 
make changes where desired. There 
are a couple of hyperlinks on this page 
that display additional information 
about express settings and Microsoft's 
privacy policy. 

Next, you're tasked with signing 
into your Microsoft account. You can 
skip this portion, but some of the 
networking features of Win8.1 won't 
work without a linked account, such 
as SkyDrive access and Internet-based 
file sharing. Click Next to see the 
following screen, which asks you to 
authorize an alternative email account 
that you can use to coordinate access 
to your Microsoft account in the event 
of a suspected account breach. You 
can skip this step by clicking the I 
Can't Do This Now hyperlink at the 
bottom of the screen, or just click Next 
to proceed. On the SkyDrive settings 
page, you can leave the setting at 
its default to automatically back up 
images to the cloud or click Turn Off 
These SkyDrive Settings. Click Next 
to continue. The following screens will 
report that the installation process is 
Finalizing Your Settings, followed by 
a short wait while the system installs 
your apps. 

A New Lease On Life 

With Win8.1 installed, you can begin 
enjoying the revamped UI. The only 
major thing that didn't carry over was 
our graphics driver, but we were easily 
able to go to the vendor's website and 
install one built for Windows 8. 1 . I 



AMD 



Products Games Technology 



AMD System Monitor 



AMD Cata3ysl™ 
Application Profiles 



Raptr- the Ultimate 
Companion 



AMD Radeon™ Desktop Video Card Drivers 



alyst Software Sujle 



File Size Version Date Posted 



197 MB 13,9 9/1B/2013 [Downlead I 



s the following graphics drivers and dependent/required software for the 
, the current version's official release notes for the 64 bit version of 



splay Driver ver. 13.152 
OpenCL(trn) Driver ver. 10.0.1268.1 
Catalyst Control Center ver. 2Q13.Q83G.1943.335S9 
Languages: 

Czech, Danish, German, Greek, U5 English, Spanish, Finnish, French, Hungarian, 
Italian, Japanese, Korean, Dutch, Norwegian, Polish, Portuguese, Russian, Swedish, Thai, 
Turkish, Chinese (T raditional), Chinese (Simplified] 



Download our latest beta dn 1 



md get a preview of what w 



e currently working on. 



s provided "AS IS" and under the terr 




End User License Agreement provided therewith! n. 



The only application that didn't make the transition was a fairly outdated graphics driver. 
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Mobile & Internet Banking Booms 
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In 2000, only 18% of U.S. Internet 
I users banked online, according to the 
Pew Internet & American Life Project. 
As of May 2013, the percentage had 
increased to 61%. An impressive 35% of 
cell phone owners surveyed did so using 
their phones. The latter is a big jump, 
considering only 18% of mobile phone 
owners banked online as recently as 201 1. 

Online banking has transformed from 
a simple way to monitor your account 
balance and monetary transactions to a 
system for paying bills, transferring funds, 
depositing checks, and delivering real- 
time alerts of account activity. Maybe 
soon, you won't ever need to go to the 
bank at all — except when you deal with 
those old-fashioned places that only 
accept cash. 

More Convenience, 
Fewer Middlemen 

As with many of our topics recently, 
the rise of tablets and smartphones 
are a key driver of online banking 
advancements. Arguably the most 
significant new time-saving feature is the 
ability to scan and deposit checks from 
your mobile device, completely bypassing 
the need to stop at a bank branch, copy 
down all your account info onto a deposit 
slip, and wait in line for a teller. 

Ed O'Brien, director of the Banking 
Channels Advisory Service at Mercator 
Advisory Group, tells us, "There's been 
a big movement for major and small 
banks to have code written for iOS and 
Android apps. Advanced features include 
using a camera for remote deposit 
capture. Some small businesses are even 
using the camera for invoicing tasks with 
financial institutions. 

"One of the big benefits of apps is 
that two- or multi-factor authentication 
can become incorporated with your 



mobile phone to allow for more 
sophisticated transactions using 
mobile devices. And for those without 
smartphones, people can use SMS for 
balances and alerts about overdrafts." 

Of course, mobile banking apps also 
give you the ability to do conventional 
online banking tasks, such as obtaining 
a current balance. An up-and-coming 
feature of mobile and online banking 
is the ability to do person-to-person 
transfers, so you can send money to 
anyone, anywhere by providing your 
mobile app or online bank service with 
the recipient's email address or phone 
number. For example, U.S. Bank's Pay 
A Person lets you pay people by logging 
in to your online account or through the 
U.S. Bank Mobile app, selecting Send 
Money, and choosing a recipient from 
your contacts. You can also add contact 
information. The ability to send money 
directly from your smartphone is ideal if 
you need to pay someone quickly and you 
don't have any cash on hand, like when 
you're splitting the bill at dinner. 

Tablets & Online Banking 

"With tablets, you'll enjoy a big- 
ger screen and sometimes different 
capabilities," says O'Brien. "For example, 
with things like loan applications and 
savings tools, it's a better experience, and 
you may see other fields that wouldn't 
be visible or accessible on a smartphone. 
The technology isn't that different, but 
you'll be able to use the larger screen 
and form factor to do a plan or reconcile 
financial differences." 

Citi offers a separate app for iPads 
that gives you a way to look at your 
financial balances through different 
charts and graphs. This way, you can 
visualize spending and make smarter 
choices with your money. The Citi for 




I Pinnacle Bank 



Login 

If you don't recognize your Authentication Image don't 
am to 10:00 pm Central Time and 10:00 am to 6:00 pm C 

Authentication Image" 




When logging in online to a bank or other 
financial institution, you may now need to look 
for an authentication image that matches the 
one you originally set to help thwart fraudsters. 



iPad app also lets you do things such as 
pay bills, transfer funds, and read articles 
on personal finance. 

Mobile Devices & Security 

Many mobile and online banking apps 
include a security component that will 
locate your transactions using GPS and 
IP address information. Some mobile 
banking apps are designed for use only 
in a specific geographic region or state. 
And like credit card charges that generate 
alerts when the card is used away from 
where you typically shop, a bank can alert 
you to charges made on a mobile device 
that's outside of the preset location. And 
if you using both a credit card and mobile 
app from a single service, the financial 
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Security Challenge 

Our goal is to keep your online banking as safe as possible. Please answer a security question so we can verify 
upon request. 

Select a Security Challenge: Select T 



Submit 




Legal/Privacy Chat online Contact Us 



If you log in from an unfamiliar IP address, it's likely that you'll have to answer a challenge question 
before you can enter a username and password. 



institution could raise an alert that your 
credit card has been used hundreds of 
miles away from your phone's current 
location, an indication that one of the 
items was stolen. These types of alerts are 
particularly helpful if you've lost or left 
behind a smartphone or credit card. 

" [Financial institutions] are all following 
the FFIEC (Federal Financial Institutions 
Examination Council) guidelines for 
security and safety," says O'Brien. "In 
addition to that, we've seen financial 
institutions adding their own levels of 
encryption at each level of the technology 
stack. Many banks are also moving toward 
multi-factor authentication using your 
smartphone as a secondary source by 
providing you with a code that you can 
access via email or SMS. 

"We've also heard of banks using, 
more and more, one-time tokens, 
similar to FFIEC guidelines using the 
questions that are front-loaded into 
the system (like what was your favorite 
thing as a child), tied along with 
a one-time token that would require 
to input a code. This way, it reduces 
the likelihood that some criminal will 
be in the middle intercepting your 



Magnetic stripe technology isn't very secure. 
Crooks can take stolen credit and debit card 
information and make copies onto a blank 
magnetic stripe card. The United States is one 
of the few countries left that relies on magnetic 
stripe cards, but it could soon be a technology of 
the past, as many credit card providers will be 
moving to EMV (short for Europay, MasterCard, 
and Visa) technology in the United States. 

"The networks like MasterCard and Visa 
have already been using this in Europe for 
several years," says Ed O'Brien, director of 
the Banking Channels Advisory Service at 
Mercator Advisory Group. "It's a contactless 
chip in a card that will eventually replace the 
magnetic stripe. It's much more secure and it 
provides an opportunity for thwart fraudsters." 



information when you think you're 
dealing with a financial institution." 

Just some of the FFIEC guidelines 
include challenge questions that are 



Credit and debit cards with chips are much 
harder to copy, because they generate 
a unique code for each transaction. But 
the cost of replacing cards and the ATMs 
around the country means the transition 
won't happen overnight. O'Brien tells 
us that the move to EMV is "kind of a 
double-edged sword, because more 
international fraudsters may be moving 
to the United States to rip off those still 
using magnetic stripe. Right now, as 
companies will implement it, you may see 
a mix of cards with magnetic stripe and 
EMV chips. The United States is one last 
major implementers of EMV, and while it's 
being put into place, the United States may 
become a bigger target." 



Sign In I First Time Sign In | Online Education Center 



referred to as "out of wallet," because 
they do not rely on information that's 
publicly available. More sophisticated 
systems often require customers to answer 
more than one question. In some cases, 
the answer may not actually be any of 
the options; you'd have to select none 
of above (or conversely, all of the above) 
to trick fraudsters into giving a wrong 
answer. You'll only be able to enter a 
username and password after successfully 
answering the challenge question. 
Because a wrong answer is likely to be a 
cybercriminal, it's likely that the financial 
institution will send an alert when 
someone has tried to access your account 
multiple times and failed to answer the 
challenge question. 

Authentication By A Factor Of Two 

Smartphones are actually one of 
the biggest helpers when it comes to 
additional online banking security. In 
2005, the FFIEC produced guidelines 
where banks would profile where you 
sign in. If it is a known device, you'll 
only need to enter a password. If not, you 
must answer a challenge question or some 
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other form of verification. However, the 
system has a flaw, because a hacker that 
has compromised the device you use only 
needs your username and password, easily 
obtainable using a keylogger or other 
piece of spyware when they broke into 
your computer. 

Because many people own mobile 
phones that can receive text messages, two- 
step verification is something that can be 
applied simply by sending out a one-time 
PIN via SMS. One issue with an SMS 
message is that it won't work when your 
mobile phone is out of service range. But 
there are workarounds for this situation, 
though. For example, Google Authenticator 
(available for Android, BlackBerry and iOS) 
that generates a new code every 30 seconds 
on your mobile device, and it works even if 
you don't have phone service. 

In addition to Google's own tools, 
Google Authenticator works with online 
tools such as Amazon Web Services, 
Dropbox, LastPass, and several more. When 
asked, all you'll need to do is enter the 
verification code displayed on your mobile 
device. Because no web connection is 
necessary, you could even use it on a tablet 
when not in Wi-Fi range. You can also 
remotely disable the Google Authenticator 
on your device if it's lost or stolen. 

Several other TOTP (time-based one- 
time password) services are available, 
too. The biggest issue is that, similar to 
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Accounts Pay OepDSIlfi Locations More 



Many banks now allow remote check deposit via 
smartphone apps. 



SMS PINs, many people don't want to 
enter codes every time they log in to their 
accounts. Other techniques are available, 
such as fingerprint scans, iris cans, or a 
behavioral trait, such as voice recognition 
or the speed at which you type. These 



authentication methods are often expensive 
to implement, so it's not common to see 
them with online banking. 

Bank Security Advancements 

Internal security is another area where 
financial institutions are working to 
beef up online protection for high-risk 
transfers, such as large sums of money or 
changing a password. Transaction signing 
is a new method aimed at stopping man- 
in-the-browser and man-in-the-middle 
attacks where, attackers infest your PC 
with malware and carry out fraudulent 
transactions when you bank online. 
Typically, the hacker will alter transactions 
so that they'll receive the money, rather 
than the recipient you provided. 

With transaction signing, you'll answer 
a questions about the details of your 
transaction, such as the amount you are 
transferring, or to whom, to generate a one- 
time PIN. If any of the details are off- — a sign 
the data might have been intercepted and 
altered by a third party — the transaction won't 
go through. The PIN serves as a sort of digital 
signature that ensures that the information 
held within the transfer data is correct. Some 
financial institutions even provide you with a 
hardware token, which is a key fob device that 
will generate the one-time password. A few 
models come with a keypad where you'll enter 
a code into the token to digitally sign off on 
a transaction. 



Who's Banking Online 

The younger you are, the more likely you are to bank online. Based on numbers from a recent Pew Internet & & American Life Project study, the 
percentages for age groups 18 to 29 (67% bank online) and 30 to 49 (65% bank online) are fairly similar. But when you examine age groups 55 to 64 
(55% bank online) and 65 and over+ (47% bank online), the likely of someone using the Internet for financial tasks drops by almost double digits. 



The study also tracked categories such as education level, household income, and urbanity. One of the most interesting revelations in the statistics was 
that around two thirds of people in urban and suburban environments, while only 42% of respondents in rural areas went online to bank. Education was 
also an area where there was a big discrepancy between respondents. 75% of those who graduated college used the Internet for banking, and 66% 
of people with some college experience did, as well. A sharp drop-off was seen in those who only have earned only high school diploma (47%) and 
respondents with no high school diploma (30%). 

Banking using a phone to check an account balance or perform other online banking tasks was most popular with those ages 1 8 to 29, as 54% did so, 
while only 14% of people 65 and over used a cell phone for financial tasks. Men and women were equal— 35% of each group took advantage of mobile 
banking. The results are based off of two surveys — a mobile banking survey with 1 ,003 adults in the United States and online banking research that 
sampled 2,252 adults. 
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As we head into the future, there will be a 
convergence of mobility with ATMs anb bet- 
ter planning tools, - O'Brien 



Message Centers 

Rather than communicating with 
customers via email, which is rife with 
opportunities for phishing scams, many 
financial institutions have moved to a 
message center system where you must 
log in to your account to view important 
alerts and other updates. You may receive 
an email that tells you that important 
information is waiting for you when you log 
in to your account, but you won't see that 
information until you log in to the known 
safe website. And by using a web portal, a 
financial institution can ensure that sensitive 
information isn't sent out over email. 

Up & Coming Mobile Banking 
Features 

"As we head into the future, there will 
be a convergence of mobility with ATMs 
and better planning tools," says O Brien. 
"Increased access to accounts, not just 
checking and savings services, is to be 
expected too, because online financial services 
have and will continue to offer visibility into 
more credit cards accounts, loan accounts, 
and mortgage accounts. Customers may soon 
be able to do almost everything that they can 
do at a teller line, if they so choose — maybe 
not everything, but most everything." 

BMO Harris Bank has recently tested 
"cardless ATMs," where you can order cash 
via your smartphone, in Chicago. It was the 
second bank in the Chicago area to test out 
the service, and the first, Wintrust Financial, 
indicated that it plans to have 180 cardless 
ATMs at its 15 community banks by the 
end of the first quarter of 2014. The way 
Wintrust's app works is that you download 
the mobile app and select the amount to 
withdraw before you visit the ATM. This 
will create a QR code that the ATM can scan 
when you pull up. The ATM will produce 
the cash as soon as the QR code is verified. H 
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Legal Information 



Google Authenticator is a form of two-factor authentication. 
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Prepare Your Retinas For Oculus Rift 



For the entire history of videogaming, one 
thing has remained constant: the screen. 
The method of controlling what you see 
on the screen — be it a controller, keyboard 
and mouse, paddle, or your actual body — 
changes every now and then. But what 
actually presents your games visually has 
changed very litde on a fundamental level. 
A CRT is an LCD is an MAX projector. (A 
gamer can dream, can't he?) 

Certainly, alternatives to the tried- 
and-true monitor have cropped up every 
now and then. Most recently, we've 
seen forays into glasses-assisted 3D 



gaming. We're also very familiar with 
multimonitor technologies that let gamers 
increase their field of view for a more 
immersive experience, but these just take 
a single monitor and multiply it. Neither 
represents a sea change in the industry. 

Then there's virtual reality. Teased for 
decades in science fiction, VR through 
head-mounted displays definitely brings 
you closer to the action. It's much easier 
to dive into a game's environment when 
the screen is literally strapped to your 
face. VR completely changes the way you 
experience a videogame. 



Still, for years a truly effective 
and, more importantly to consumers, 
affordable HMD VR implementation 
has been as much of a fantasy as 
a holodeck or the Danger Room. 
Besides, even if the hardware to do VR 
the right way wasn't cost-prohibitive, 
games themselves didn't have the level 
of photo-realism that could truly let 
you suspend disbelief in any meaningful 
way. And neither of those prob- 
lems addresses the physiological side 
effects many people report after using a 
VR HMD. 




Virtual reality has long been a dream, maybe even the ultimate goal, for many gamers over the years. However, until recently the requisite technology has 
been cost-prohibitive and limited to use in hospitals and military training. Thanks to the Oculus Rift VR headset, that could soon change in a very big way. 
Thousands of developers already have their hands on Oculus Rift development kits, with the goal of producing an affordable consumer unit. 
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Oculus 

At this time 1 8 months ago, Oculus VR didn't exist. Today, the company has secured over $1 8 million in 
funds, between the company's Kickstarter drive and private investment. 



Take heart, though, gamers: a new 
challenger has appeared. California 
startup Oculus VR ( www.oculusvr.com ) 
is barely a year old, but the company's 
Oculus Rift VR HMD has attracted 
the interest of thousands of game 
developers and VR enthusiasts, as well 
as some of the biggest names in the 
industry. (John Carmack, id Software 
founder and legendary dungeon master 
for Wolfenstein 3D, Doom, and Quake, 
recently became the company's CTO.) 

Oculus Rift prototypes have been 
well received in the media, and the 
company has already shipped thousands 
of dev kits. It's almost impossible to 
not be excited about a project that not 
only looks like it could be the real deal 
but has also garnered nearly universal 
acclaim. Oculus VR's end game is to 
produce consumer units with wide 
support for AAA and indie titles alike. 
The effort to achieve this began at the 
online proving ground for so many of 
today's tech innovations: Kickstarter. 

Palmer's Vision 

For such a tidal wave of support 
among game developers, you'd think that 
Oculus Rift was the result of millions 
of dollars of R&D from a Sony or a 
Microsoft. As it turns out, Oculus Rift's 
beginnings were a lot closer to the 
storied garage projects that eventually 
became Apple, Dell, or Google. (So 
Oculus VR is in pretty good company.) 
It started with one VR buff who wanted 
to share his obsession with others. 

Palmer Luckey is one of us. He's a 
nerd's nerd. Some of us are way too 
into "Doctor Who." Others can't get 
enough Gaiman. Luckey geeks out 
over VR HMD. The twentysomething 
college dropout (see also: Gates, Jobs, 
Allen, Zuckerberg, et. al.) happens 
to be the owner of the largest private 
collection of VR HMDs. He started 
amassing them when he was a teenager, 
doing typical teenage odd jobs and 
using the cash to purchase old, used 
VR HMDs for cut-rate prices. (He 
once landed a '90s-era unit that 
originally cost over $90,000 for a mere 



80 bucks.) As he acquired HMDs, 
Luckey pulled them apart to find out 
what made them tick. At first, his 
hope was to find something useable for 
him to get his VR fix, but eventually 
Palmer figured out the only way to 
have a satisfying VR experience would 
be to develop the IP himself. 

Luckey 's original plan for the Oculus 
Rift wasn't quite as ambitious as what 
the project has now become. He 
initially hoped a successful Kickstarter 
would give him the funds necessary 
to produce Rift kits for a small num- 
ber of game developers and other VR 



enthusiasts — around 100 kits total. 
Luckey planned to ship the Oculus Rift 
kits to qualified backers unassembled, 
letting them tinker with Oculus Rift 
the way he had tinkered with the VR 
HMDs he'd acquired over the years. 

As it turns out, the gaming community 
had bigger ideas. In the Oculus Rift's 
most nascent stage, Luckey attracted 
the interest of Carmack. Luckey sent 
Carmack an early version of the Oculus 
Rift, and Carmack wielded it before the 
crowd at E3 2012 like it was a working 
BFG. He showed off id Software's 
Doom 3 BFG Edition on the Oculus 




Oculus VR founder Palmer Luckey is a bit of a VR fan. Just a little. Luckey started building a collection of 
VR head-mounted displays when he was a teenager, and now he boasts the largest private collection of 
VR HMDs. Oh, and his company just happens to have the support of guys like id Software founder John 
Carmack and Valve founder Gabe Newell, among many others. 
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Rift, and the buzz started building at an 
exponential rate. 

In August 2012, Luckey turned to 
Kickstarter and presented his plan for 
Oculus Rift to the world. He originally 
requested $250,000 to get the project off 
the ground. He reached that goal in less 
than a day. When it was all said and done, 
the Oculus Rift Kickstarter campaign 



attracted over 9,500 backers and raised 
a staggering $2.4 million. Nice little war 
chest, isn't it? 

Like many Kickstarter drives, the 
Oculus Rift's Kickstarter promised dev 
kits to backers who contributed $275 
(unassembled) or $300 to the project. 
When the Kickstarter campaign ended 
one month later, demand for Luckey 's 



VR HMD was overwhelming: Backers 
ordered, by way of their contributions, 
over 7,000 Oculus Rift dev kits. It seemed 
that a whole lot more than 100 people 
wanted Luckey's virtual reality to become 
an actual reality. 

Although Oculus VR found itself with 
a seven-figure bank account overnight, its 
Kickstarter success put the company on a 



Step Onto The Holodeck 

Oculus Rift stands to revolutionize how we see our games, but why stop 
with the eyes? Just down the road from Oculus VR's Irvine, Calif. HQ, 
there's some magic brewing at the University of Southern California's 
School of Cinematic Arts' Interactive Media & Games Division. Called 
Project Holodeck (www.projectholodeck.com) , a joint effort of more 
than 40 USC students is working on a system that combines Oculus Rift 
with several other technologies with the aim of making a VR environment 
that's even more immersive than what the Rift 
itself can produce. 

The foundation of Project Holodeck is the 
Oculus Rift VR headset. The Holodeck team 
then uses a PlayStation Move controller with 
the PlayStation Eye camera in order to obtain 
head tracking data. The PS Eye is capable of 
tracking movement across a hexagonal play 
area of just over 1 04 square feet. (So yes, 
you can explore the space.) For additional 
tracking and also control, the Holodeck 
system uses Razer's Hydra six-axis motion 
tracking controllers. The Holodeck group 
hopes that their combination of these gaming 
peripherals will allow for "360-degree, full- 
body virtual reality." 

The project goes beyond hardware, too, as 
two proof-of-concept games are currently 
under development. The first is Wild Skies, 
an action-adventure set well above sea 
level. With its floating cities, airships, and 
first-person combat, the game reminds 

us a lot of BioShock Infinite. Wild Skies 

actually lets you pilot one of the airships in 

addition to supplying ample amounts of VR 

FPS combat. While on an airship, you can also fire cannons, drop 

bombs, and use a battering ram — you know, just another day at the 

office. Thanks to some gorgeous concept art and interesting cast of 

characters, Wild Skies looks like a game we'd totally play, with or 

without VR. 



Zombies on the Holodeck is a little like Left 4 Dead meets "Casablanca." 
Set in 1 940s Chicago, Zombies OTH aims to put players inside a black 
& white zombie movie. The mechanics work a little like an FPS' survival 
mode. You alternate between build and attack phases, where you must 
prepare for and then fend off, respectively, waves of zombies. Using the 
Razer Hydra controller, you pick up boxes and create fortifications in the 
build phase, and the attack phase is an all-out FPS with VR controls. 





By your powers combined — Project Holodeck unites the Oculus Rift virtual reality headset with 
Sony's PlayStation Move system and Razer's Hydra motion controllers to create what the team calls 
"360-degree, full-body virtual reality." Sounds like a pretty cool class project. 



Project Holodeck has already been on display at a number of gaming 
conferences. With a corps of advisers that includes Microsoft game 
designer Richard Rouse III, Disney Imagineering VP of Interactive Projects 
Joe Garlington, USC professor Perry Hoberman, and Oculus VR founder 
Palmer Luckey himself, Project Holodeck looks awfully promising. ■ 
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a little, that Luckey's Kickstarter triumph sat 
the new kid in school at the cool kids' lunch 
table. People wanted Oculus Rift, and they 
wanted to work for Oculus VR. 

Oculus VR began assembling its 
executive core even before the Oculus 
VR's Kickstarter fundraiser wrapped. 
On August 14, 2012, Oculus secured 
its CEO (Brendan Iribe), chief software 
architect (Michael Antonov), and VP of 
engineering (Jack McCauley) . 

Iribe and Antonov came to Oculus VR 
by way of Scaleform, now an Autodesk 
subsidiary. Iribe was Scaleform's co- 
founder and CEO, and previously he was 
the chief product officer at videogame 
streaming service Gaikai. Antonov is the 
other half of the dynamic duo. He too 
earned his stripes at Gaikai, where he was 
lead software architect, and as Scaleform 
co-founder and CTO. 



different path. Suddenly, Oculus Rift went 
from a hobbyist gadget to potentially a full- 
fledged consumer product. VR was back on 
the map. To expand its horizons, Oculus 
VR did what any burgeoning tech startup 
would do: seek VC investment. On June 
19, 2013, Oculus VR announced that it 
had closed $16 million in Series A funding. 
According to Santo Politi, founder of Spark 
Capital, one of Oculus VR's new investors, 
"Oculus is one of the only companies in the 
space with something completely new and 
disruptive." Indeed. 

Team Oculus: The Avengers 
Of Gaming 

Luckey, now able to add "founder 
of a multimillion-dollar company" to his 
Linkedln profile, started building a team that 
could one day put Oculus Rift in the hands 
of any gamer who wants one. It helped, just 



Rift-ready Right Now 

When we said that the developer version of the 
Oculus Rift would leave you disappointed if you 
tried to play it with games that are currently on 
the market, we told you a slight half-truth. It's 
true that you can't fire up just any game in your 
library and get an Oculus Rift VR experience. 
We're still far from that, er, reality. However, 
there are a handful of popular titles with varying 
degrees of Rift support, and some are ready to 
play right now. 



We get that a lot of you are the earliest of early adopters, and you're not going to let something 
like a developers-only caveat stop you from enjoying cutting-edge tech. After all, Oculus 
VR founder Palmer Luckey did initially want Oculus Rift to be something that his fellow VR 
aficionados could experiment with. 

Put simply, $300 secures you an Oculus Rift dev kit, the same kit that big studios and indie game 
developers alike are working on right now. The following is a sampling of games in varying stages 
of compatibility with the Oculus Rift, so if you're ready for some VR, don't let us stop you. 




Full Game 

Half-Life 2 
Team Fortress 2 
Surgeon Simulator 2013 
Strike Suit Zero 
Windlands 
Epic Dragon VR 



Planned/Under Development 

Hawken 

Castlevania: Lords of Shadow 2 

Doom 3 BFG Edition 

Doom 4 

EVE Valkyrie 

Euro Truck Simulator 2 



McCauley brought more than 25 
years of experience to the Oculus VR 
team. McCauley has worked for Atari, 
RedOctane (of Guitar Hero fame), 
Activision, and Microsoft. He was vital 
to the development of the Guitar Hero 
franchise, and he also designed two Time 
Crisis sequels, Silent Scope, and Dance 
Dance Revolution, all titles that rely heavily 
on specialized controllers. McCauley's 
MEMS (microelectromechanical systems) 
knowledge makes him one of the foremost 
experts in gaming peripherals, which makes 
him a perfect fit for Oculus Rift. 

On January 23, 2013, Oculus VR 
snatched up Laird Malamed, another 
Activision Blizzard honcho. Prior to 
joining Oculus VR as COO, Malamed 
was a senior VP at Activision Blizzard and 
coordinated titles such as Call of Duty, 
Guitar Hero, and Skylanders. 

These hires gave Oculus VR a ton of 
proven talent, but the young company 
scored its biggest coup on August 7, 2013, 
when Luckey formalized his relationship 
with Carmack and named him Oculus 
CTO. We've already covered the highlights 
of Carmack's CV, but he really needs no 
introduction. If John Carmack wants to 
work for you, you ask him what he wants 
to do and then you let him do it. 

"I have fond memories of the 
development work that led to a lot of 
great things in modern gaming," Carmack 
said, "the intensity of the first-person 
experience, LAN and Internet play, game 
mods, and so on. Duct-taping a strap 
and hot-gluing sensors onto Palmer's early 
prototype Rift and writing the code to 
drive it ranks right up there. Now is a 
special time." 

An Eye On The Tech 

In March 2013, Oculus VR began 
shipping Oculus Rift dev kits to its 
Kickstarter supporters. Now, before we 
show you what makes the Oculus Rift 
tick, we ought to explain that every 
Oculus Rift shipped to this point — 
and well into 2014 — was engineered 
for the primary purposes of helping 
game developers adapt their game(s) to 
be compatible with the consumer Rift 
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On The Shoulders Of Giants 

It's easy to be excited about your own projects. Youthful optimism can be a great, motivating 
force. Then, reality smacks you upside the head. Those pie-in-the-sky goals seem a little less 
attainable. Your forward-thinking statements end up sounding embarrassingly farsighted. 

This hasn't been the case for Palmer Luckey and Oculus VR. Although his original goals were 
actually quite humble, his brainchild Oculus Rift has the attention of gaming luminaries who know 
how to separate contenders from pretenders. So don't take it from us; here's what the titans of 
industry are saying about Oculus Rift: 

"What I've got now, is, I honestly think the best VR demo probably the world has ever 
seen." - John Carmack, id Software founder and Oculus VR CTO 

"Needless to say, I'm a believer. . . . We're extremely excited here at Epic Games to get the Unreal 
Engine integrated with Oculus." - Cliff Bleszinski, former Epic Games Design Director 

"It looks incredibly exciting, if anybody's going to tackle this set of hard problems, we think 
that Palmer's going to do it," - Gabe Newell, Valve co-founder and managing director 

"I'm really looking forward to getting a chance to program with it and see what we 
can do." - Michael Abrash, Valve 

"Very excited about the Oculus Rift! Can't wait to start playing with it." - Markus "Notch" 
Persson, Mojang co-founder and Minecraft creator 



that Oculus VR is working feverishly to 
produce. If you plunk down $300 for a 
Rift dev kit and expect it to change the 
way you play Call of Duty: Ghosts, you'll 
be in for a rather unpleasant surprise. 

The Oculus Rift dev kit has a resolution 
of 1,280 x 800, or 640 x 800 per eye. 
That's good for 720p VR gaming. (And 
that being said, Oculus VR recently has 
been showcasing a 1080p version. We 
anticipate the consumer version will run 
at this resolution at least, and it's always 
possible dev kits will be upgraded as 
well.) The display itself is an LCD, and 
the headset connects to a DVI port, but 
HDMI works with an adapter. Currently, 
the Oculus Rift won't work over VGA, and 
it's only compatible with PCs (although 
Oculus VR hopes to produce a consumer 
version that works with consoles). When 
the Oculus Rift display is pumping out 
pixels, it does so in stereoscopic 3D. 

Once Oculus Rift drops you into the 
world of a particular game, the headset gives 
you 6DOF (six degrees of freedom) head 
tracking. Oculus Rift's field of view is 90 
degrees horizontal and 110 degrees diagonal. 

Out of the box, the Oculus Rift dev kit 
supports the Unreal Engine 3 and Unity 
game engines. However, it ships with the 
necessary software libraries, headers, 
documentation, and samples in order to 
make any game or game engine function 
with the Oculus Rift. In order to make this 
happen, devs have to integrate the Oculus 
Rift's motion tracking with the game 
character's view camera transformation, 
letting the real people with Rift HMDs 
strapped to their face look around in the in- 
game environment. Because of the Oculus 
Rift's stereoscopic 3D image output, game 
developers will also have to switch to stereo 
rendering and distortion adjustment to create 
the necessary stereoscopic 3D imagery. 

Game developers who are truly interested 
in optimizing their properties for the best 
possible VR experience using Oculus 
Rift should know that latency is just as 
important, if not more so, than the images 
themselves. Latency, as it applies to VR, 
is the time delay between a player's head 
movement and the display updating its 
image for the player's new head position. 



Poor latency that results in laggy graphics 
practically guarantees users will suffer from 
the kind of motion sickness that can make 
VR so unpalatable. Reworking your game's 
graphics to properly display at Oculus Rift's 
in-your-face depth is one thing. How your 
game responds when a user moves his head 
is a completely different monster. 

Oculus VR's engineers are definitely aware 
of the latency problem and want to take 
steps to ensure that Rift-compatible games 
minimize latency as much as possible. (After 
all, games that have terrible VR latency reflect 
poorly on the Rift headset.) In an effort to 
help game devs work through any latency 
issues that might crop up as they port their 
games from standard displays to the Oculus 
Rift HMD, Oculus VR created the Oculus 
Latency Tester. 

The Oculus Latency Tester ($100) is 
an add-on that developers can purchase to 
measure the latency between their game(s) 
and an Oculus Rift HMD. By removing 
one of the Rift headset's eyepieces, developers 
can attach the Oculus Latency Tester to the 



Rift headset. According to a post Carmack 
made to #AItDevBlog ( bit.lv/13t02h2) , the 
human eye is capable of perceiving lag at 50 
milliseconds, which can adversely affect the 
overall VR experience. Oculus VR indicates 
that the Latency Tester can expose the parts 
of the game where latency becomes an issue 
on the Oculus Rift. 

Next Stop: Your Face 

Oculus VR has been understandably 
noncommittal when it comes to the 
consumer release of Oculus Rift. At press 
time, all systems were go for developer kits 
to ship en masse in November. With luck, 
we'll see game developers using these kits to 
make future games compatible with the Rift, 
so when a consumer version does hit shelves, 
there will already be an extensive library of 
games that are ready for Oculus-style VR. 

It might have only taken Luckey a day 
to raise a million dollars, but it can take 
years to develop a game-changing piece of 
hardware. When Oculus Rift does debut, 
our eyes will be ready. I 
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Look For CPUNl These LAN Parties 




10.19-20.13 

Naois Gaming 
York, PA 

www.naoisgaming.com 
LAN WAR XXV 
Bloomington, IN 

www.iugaming.com 

10. 19. 13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 
WV Gamers 
Eugene, OR 
www.wvgamers.com 
NGC'S LAN-A-GEDDON 

Greenville, TX 

www.networkgamingclub.com 

10.26-27.13 

Craftoween 
Arnold, MO 

www.landogz.com 

11.01- 02.13 

Intel LANFest NETWAR 25.0* 
Omaha, NE 

lanfest.intel.com 

11.02- 03.13 

Night of the Living LAN 
Rochester, NY 

www.egsrit.com 



11.08-10.13 

PDXLAN Charity Event 
Portland, OR 

www.pdxlan.net 

11. 09. 13 

NeXus LAN 
Miamisburg, OH 

www.nexuslan.org 
WV Gamers 
Eugene, OR 

www.wvgamers.com 

11.15-17.13 

Intel LANFest Oregon* 
Hillsboro, OR 

lanfest.intel.com 
LANTastic IV 
Waterloo, Ontario 

lantasticca 

11.1S.13 

SWVA Gaming: PnP.4 
Lebanon, VA 

www.swvagaming.com 

11.16.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 
NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 
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* Event scheduled to include a CPU case mod contest 



11.29.13 

Maryland LAN Gamers 
Maryland 

www.marylandlangamers.net 

12.06-08.13 

Intel LANFest InfernaLAN Fall 2013* 
Dupont, WA 

lanfest.intel.com 

12. 20-21. 13 

Intel LANFest Austin Winter 2013* 
Austin, TX 

lanfest.intel.com 

12.21.13 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

01.03-0S.13 

Intel LANFest Atlanta Winter 2014* 
Atlanta, GA 

lanfest.intel.com 

01.10-11.14 

CRAZIEPC LAN 
Fresno, CA 

craziepc.com 



01.10-12.14 

Baselan 26 
Winnipeg, Manitoba 

www.allyourbaseonline.com 

01.17- 19.14 

Intel LANFest MLP'014 Winter* 
Hamburg, NY 

lanfest.intel.com 

01. 18- 19. 14 

FADECON 

Garland, TX 

fadecon.org 

02.1S-16.14 

AYBO League of Legends LAN 
Winnipeg, Manitoba 

www.allyourbaseonline.com 

02. 21-24. 14 

PDXLAN 23* 
Portland, OR 

www.pdxlan.net 




Would you like us to help promote your next LAN? 

Give us a call at 1 .800.733.3809 

We'll be glad to consider your event 




Hyper-Speed Gaming System 






inside" 
XEON" 



www.supermicro.com/SuperWorkstation 



© Super Micro Computer, Inc. Specifications subject to change without notice^ 
Intel, the Intel logo, Xeon, and Xeon Inside are trademarks or registered trademarks of Intel Corporation in the US. and/or other countries. 
All nther brands and names are the property of their respective owners. 
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Technically Speaking 

Q&A With Aerocool's Creative 
rector, Michael Chen 



Q 



What was your primary goal in 
designing the GT-S Black Edition? 



IV fl We are creating a new line of 
IVIwproducts (PC cases, power 
supplies, etc.) under Aerocool that carries 
its own character of designs which aim at 
simple but elegant lines, not too complex 
and exaggerated like some of the case 
designs Aerocool had before. The goal of 
the GT series is to create products with 
simple line art but still be suitable for 
gamers and enthusiasts. 

QThe "GT-S" name hints that you 
were going for a sports car or muscle 
car look and feel for this case. Is that 
accurate, and if so, can you talk about 
specific instances of its design that were 
inspired by cars? 

IV fl Yes, the two polished stripes on 
I V I \J the GTS removable front cover 
pretty much brings out the sports car feel. 
You can find this on many of the popular 
sports/muscle cars on the street, like 
Mustangs, Camaros, and so on. 

QYour site describes the GT-S Black 
Edition as an "Ultra Full Tower." 
Can you explain what that means? 

IV fl Ultra in this case means: 

I V I \J 1 . It can support motherboard 

uptoXL-ATX. 

2. It has 10 PCI slots to support quad 
VGA cards. 

3. It can support long VGA cards up 
to 333mm in length. 

4. You can install a total of seven 
3.5-inch HDDs or seven 2.5-inch 
HDDs or SSDs. 




5. Two large, 200mm fans (at the front 
and top panels) and a 140mm fan (rear 
panel) are included. 

r\ One of the case's most interesting 
VjC features is the magnetic front panel 
cover. Can you talk about how this 
came about, and explain your vision for 
the cover's functionality to our readers? 



IV fl ^The front removable cover is 
I V I \J sort of like the hood of a sports 
car, where the stripes are easiest to see and 
can create more of a visual impact than 
any other place on a car. Aesthetically, the 
cover completes the front panel design. 
In terms of functionality, users can cover 
up the bays that are not in use and just 
expose the ones that are used more often 
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like the optical drive. Or just place the 
cover at the lower half of the front panel to 
expose all bays. It really is the user's choice 
to decide how they want their case to look. 

QHow did you decide to integrate a 
fan controller into your design, and 
can you explain for readers who haven't 
seen one how it works? 

Nowadays users are more aware 
of the need to dissipate heat 
generated from electronic components 
inside the case and how the heat will 
affect the performance of a PC. A built-in 
fan controller not only adds to the value 
of this case, it also eliminates the need to 
spend extra cash to purchase a standalone 
fan controller. The operation is simple 
and straightforward. Just connect the 
fans you would like to control to the 
controller, and then press + or - to take 
full control of your fan speed. 

QHow many fans can you control 
with these buttons, and what do 
users need to do to connect them? 

This fan controller supports a 
maximum wattage of 25W, 
which means you can serially connect 
as many fans as you want, as long as the 
total wattage does not exceed 25W. This 
fan controller controls fans via 4-pin 



Molex connectors, so your fans will have 
to have Molex 4-pin connectors or, in 
the case of 3-pin fans, you'll need to use a 
3-pin to 4-pin Molex converter. 

f\ We really like the tool-less PCI 
Vx slot fasteners. How did you choose 
those over the traditional Phillips-head 
screws or knurled thumb screws? 

Obviously, you need a 
screwdriver for traditional 
Phillips screws, and although thumb 
screws are nice, there's not always 
enough room for large hands and 
fingers. Our tool-less design, on 




the other hand, relies on the leverage 
produced by opening and closing the 
tabs, making it effortless to fasten or 
release the cards without much force. 

r\ Tool-less design is apparent 
\X throughout the case, actually, 
including all of the internal and 
external drive bays, as well as the front 
panel drive bay covers. How big of a 
priority was this for your design team, 
and are there any trade-offs going with 
tool-less bays vs. traditional ones? 

It was a top priority to make 
this a user-friendly case, and 



tool-less design is a big part of that. Tool- 
less design makes all the difference during 
the process of building your own PC, 
and it is also much more convenient for 
many users who update their hardware 
every now and then. The only trade-off 
is that it takes more time and a bigger 
investment for us to build a case with 
tool-less parts, but at the end of the 
day, we think the added convenience is 
worth it. If users have a great experience 
building a system in our case, they will 
understand the value of the product and 
hopefully they'll be more likely to choose 
Aerocool products next time, too. 

r\ For do-it-yourselfers, one of the 
VX most important features of a case 
is its motherboard tray. Can you talk 
about the design of the GT-S Black 
Edition's mobo tray and its features? 

The pattern (or the steel en- 
forcement trench) is specially 
designed to bring out the gaming feel, 
and the large CPU holes make installing 
a CPU cooler an easier task. The rubber 
grommets on the cable management 
holes make sure a system's cables (or 
the cables' sleeving) aren't damaged by 
friction and at the same time help hide 
the cables behind the motherboard tray 
to reduce the clutter and give the interior 
a clean look. 
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DIGITAL LIVING 




QAerocool recently reached an 
agreement with Walmart to sell 
Aerocool products, correct? Can you 
tell us what kinds of products the 
arrangement includes? 

IV fl f^Yes, our popular Shark Series 
IVI vfans, fan and temperature 
controllers, and cases are already 
available on Walmart.com. Aerocool 
will continue to build on this part- 
nership with Walmart by expanding 
more categories and products in 
the near future. Please also visit our 
Where To Buy page ( www.aerocool 
.us/where to buy. htm ) for a list of 
authorized vendors like Best Buy, Fry's, 
TigerDirect, OfficeMax, Rakuten.com, 
Newegg, and others. 

Will your products be available at 
VX Walmart.com, in stores, or both? 

IV VI The products are currently 
I VI \J listed on Walmart.com. How- 
ever, Walmart offers free shipping 
for their customers to pick up at any 
Walmart store of their choice. This 
excellent service definitely makes 
the whole shopping experience more 
efficient, especially at no extra cost. 

r\ As we head into the last quarter of 
Vx the year, what should readers watch 
for from Aerocool, and can you provide 
any hints about what's coming in 2014? 

IV fl Small form factor cases are 
I VI \J gaining popularity this year, 
and we think that will continue 
into the coming year. Aerocool has 
recently announced its new DS 
(Dead Silence) line of cases and 
fans; as the name suggests, these 
products are aimed at reducing noise 
to a minimum, if not eliminating 
it, through various means during 
the design process. Also, our new 
CoolTouch fan controllers (the 
CoolTouch-E and the CoolTouch-R, 
which includes a card reader) will be 
available soon. I 
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BACK DOOR 




Q&AWith Eddie Vong 

erPowerPC's R&D Director On 

Bridae-E 



Q Intel recently unveiled its Ivy Bridge-E 
CPUs. As impressive as Haswell is, as 
fans of powerful, high-end PCs, we have 
to admit that we are happy to see the X79 
platform getting some love again. Can you 
talk about what the launch means for you 
and your customers? 

r 1 / Our R&D department gets more 
I— V toys to play with! In all seriousness 
though, we can continue to cater to the 
needs of our customers by providing even 
more variety and performance in our 
product mix. We're happy that we can 
provide our enthusiast and performance- 
seeking audience the perfect platform for 
their computing needs. 

QHow many of CyberPowerPC's 
system lines include X79 options and 
can be ordered with the new performance 
champ, the Core i7-4960X? 

ri / We have over 15 systems featuring 
l_ V the Intel X79 platform, and all of 
them have transitioned to Ivy Bridge-E 
CPUs. As for systems with the performance 
king, i7-4960X, we currently have three 
systems with the extreme processor, including 
our top-of-the-line Fang III Black Mamba. 

Q Obviously, you guys do a lot of 
research on new products before you 
integrate them into your product lines and 
start shipping them out in CyberPowerPC 
systems. In your internal tests, what kind 
of performance increases have you seen 
over previous high-end chips, and what 
impresses you most about Ivy Bridge-E? 



EV 



I've seen better and more stable 
overclocking results over the 



3960X CPU. Overall, what impressed 
me the most is how much more stable 
the overclocking has become. The 
Ivy Bridge-E CPUs were able to be 
overclocked at lower voltages and 
cooler temperatures than the previous 
generation. Nothing makes me happier 
than having a powerhouse computer that 
costs less to run and doesn't turn my case 
into a furnace. 

QWhat kinds of performance benefits 
does the X79 platform provide in 
general, and what kinds of options can 
you offer customers as a result that may 
not be available on other platforms? 

r\/X79 boards are meant for 
l_ V workstations and heavy-duty 
gaming machines, so they're built to 
perform better. These boards are generally 
a little bigger and can support the more 
powerful CPUs. The bigger size means 
that you can support more RAM (more 
RAM slots) and have more PCI-E slots for 
CrossFire/SLI. 

QAs an Extreme Edition CPU, the 
Core i7-4960X is fully unlocked 
and has a lot of overclocking headroom. 
CyberPowerPC's Venom OC option 
gives customers the option to have 
their 4960X overclocked as much 
as 30% at no additional charge; can 
you talk about what kind of over- 
clocks your team has achieved on the 
chip internally? 

ri / We were able to overclock the 
LV 4960X 17% at 1.32V using 
a retail LGA2011 air CPU cooler. 
Normally, a CPU would overheat and 



fry under those conditions, but we 
were really surprised that it ran stable! 
After the initial shock, we got down to 
serious business and were able to get 
a comfortable 33% overclock with an 
all-in-one 240mm aftermarket liquid- 
cooler and got up to 5GHz using a 
performance cooling system. 

QWe talk a lot about the Core i7- 
4960X when we talk about Ivy 
Bridge-E, but there are two other chips 
in the family, as well: the Core i7- 
4930K and the Core i7-4820K. What 
would you tell system shoppers who 
want performance but who might be on 
a tighter budget about these options on 
your site? 

r 1 / If you have a tighter budget, then 
l_ V I would go for the 4820K since it's 
comparable to the 4770K, but a couple 
bucks cheaper. The 4930K would be in 
between the 4960X and the 4770K in 
performance, but it would be the best 
bang for your buck if you're looking for a 
six-core processor. ■ 
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